MERCURY IN DENTAL AMALGAMS: AN
EXAMINATION OF THE SCIENCE

HEARING

BEFORE THE

COMMITTEE ON
GOVERNMENT REFORM

HOUSE OF REPRESENTATIVES

ONE HUNDRED SEVENTH CONGRESS

SECOND SESSION

NOVEMBER 14, 2002

Serial No. 107-159

Printed for the use of the Committee on Government Reform

&R

Available via the World Wide Web: http:/www.gpo.gov/congress/house
http://www.house.gov/reform






MERCURY IN DENTAL AMALGAMS: AN EXAMINATION OF THE SCIENCE






MERCURY IN DENTAL AMALGAMS: AN
EXAMINATION OF THE SCIENCE

HEARING

BEFORE THE

COMMITTEE ON
GOVERNMENT REFORM

HOUSE OF REPRESENTATIVES

ONE HUNDRED SEVENTH CONGRESS

SECOND SESSION

NOVEMBER 14, 2002

Serial No. 107-159

Printed for the use of the Committee on Government Reform

&R

Available via the World Wide Web: http:/www.gpo.gov/congress/house
http://www.house.gov/reform

U.S. GOVERNMENT PRINTING OFFICE
84-699 PDF WASHINGTON : 2003

For sale by the Superintendent of Documents, U.S. Government Printing Office
Internet: bookstore.gpo.gov Phone: toll free (866) 512—-1800; DC area (202) 512—-1800
Fax: (202) 512-2250 Mail: Stop SSOP, Washington, DC 20402-0001



COMMITTEE ON GOVERNMENT REFORM
DAN BURTON, Indiana, Chairman

BENJAMIN A. GILMAN, New York
CONSTANCE A. MORELLA, Maryland
CHRISTOPHER SHAYS, Connecticut
ILEANA ROS-LEHTINEN, Florida
JOHN M. McHUGH, New York
STEPHEN HORN, California

JOHN L. MICA, Florida

THOMAS M. DAVIS, Virginia
MARK E. SOUDER, Indiana
STEVEN C. LATOURETTE, Ohio
BOB BARR, Georgia

DAN MILLER, Florida

DOUG OSE, California

RON LEWIS, Kentucky

JO ANN DAVIS, Virginia

TODD RUSSELL PLATTS, Pennsylvania
DAVE WELDON, Florida

CHRIS CANNON, Utah

ADAM H. PUTNAM, Florida

C.L. “BUTCH” OTTER, Idaho
EDWARD L. SCHROCK, Virginia
JOHN J. DUNCAN, JR., Tennessee
JOHN SULLIVAN, Oklahoma

HENRY A. WAXMAN, California

TOM LANTOS, California

MAJOR R. OWENS, New York

EDOLPHUS TOWNS, New York

PAUL E. KANJORSKI, Pennsylvania

PATSY T. MINK, Hawaii

CAROLYN B. MALONEY, New York

ELEANOR HOLMES NORTON, Washington,
DC

ELIJAH E. CUMMINGS, Maryland

DENNIS J. KUCINICH, Ohio

ROD R. BLAGOJEVICH, Illinois

DANNY K. DAVIS, Illinois

JOHN F. TIERNEY, Massachusetts

JIM TURNER, Texas

THOMAS H. ALLEN, Maine

JANICE D. SCHAKOWSKY, Illinois

WM. LACY CLAY, Missouri

DIANE E. WATSON, California

STEPHEN F. LYNCH, Massachusetts

BERNARD SANDERS, Vermont
(Independent)

KEVIN BINGER, Staff Director
DANIEL R. MoLL, Deputy Staff Director
JAMES C. WILSON, Chief Counsel
ROBERT A. BRIGGS, Chief Clerk
PHIL SCHILIRO, Minority Staff Director

1)



CONTENTS

Hearing held on November 14, 2002 ..........cccceeiiiiriieniienieeiieeie et see e
Statement of:
Haley, Boyd E., professor and chair, Department of Chemistry, University
of Kentucky, Lexington, KY; G. Mark Richardson, director and risk
assessment specialist, Risklogic Scientific Services, Inc., Ottawa, Can-
ada; Richard D. Fischer, past president of International Academy of
Oral Medicine and Toxicology; J. Rodway Mackert, professor of oral
rehabilitation, Medical College of Georgia Dental School, Athens, GA,
on behalf of the American Dental Association; Gregory Stoute, presi-
dent, National Dental Association, Cambridge, MA; and Michael Bend-
er, director, Mercury Policy Project, Montpelier, VT ........cccccccevvcvvvrrnnnnnn. 25
Tabak, Lawrence A., Director, National Institute of Dental and
Craniofacial Research, National Institutes of Health, Bethesda, MD;
and Dr. David W. Feigal, Director, Center for Devices and Radiological
Health, Food and Drug Administration, Rockville, MD .............cccuveenn.eee. 108
Letters, statements, etc., submitted for the record by:
Bender, Michael, director, Mercury Policy Project, Montpelier, VT, pre-

pared statement of .........cccvvieiiiiieiiieecee e e 88
Burton, Hon. Dan, a Representative in Congress from the State of Indi-
ana, prepared statement of ...........cccceeeiiiieriiiieiiiieee e 5

Feigal, Dr. David W., Director, Center for Devices and Radiological
Health, Food and Drug Administration, Rockville, MD, prepared state-

IMENTE OF Lottt s 118
Fischer, Richard D., past president of International Academy of Oral

Medicine and Toxicology, prepared statement of .........c.cccceveiiiriiiiiiennnnnne 47
Haley, Boyd E., professor and chair, Department of Chemistry, University

of Kentucky, Lexington, KY, prepared statement of ...........c...ccecvvveennnnn. 29

Mackert, J. Rodway, professor of oral rehabilitation, Medical College
of Georgia Dental School, Athens, GA, on behalf of the American Den-

tal Association, prepared statement of ............ccoccveeiiiiieeciiie e 56
Richardson, G. Mark, director and risk assessment specialist, Risklogic

Scientific Services, Inc., Ottawa, Canada, prepared statement of ............ 37
Stoute, Gregory, president, National Dental Association, Cambridge, MA,

prepared statement Of ............ccoooiiiiieiiiiniiieie e 83

Tabak, Lawrence A., Director, National Institute of Dental and
Craniofacial Research, National Institutes of Health, Bethesda, MD,

prepared Statement Of ............ccoooieiiieiieniiieie e 110
Watson, Hon. Diane E., a Representative in Congress from the State
of California, prepared statement of ..........cc.cccccviieeiiiieciiieecieeeee e, 12

(I1D)






MERCURY IN DENTAL AMALGAMS: AN
EXAMINATION OF THE SCIENCE

THURSDAY, NOVEMBER 14, 2002

HOUSE OF REPRESENTATIVES,
COMMITTEE ON GOVERNMENT REFORM,
Washington, DC.

The committee met, pursuant to notice, at 11:13 a.m., in room
2154, Rayburn House Office Building, Hon. Dan Burton (chairman
of the committee) presiding.

Present: Representatives Burton, Gilman, Otter, Norton, and
Watson.

Also present: Representatives Norwood, Simpson, and Linder.

Staff present: Kevin Binger, staff director; David A. Kass, deputy
chief counsel; S. Elizabeth Clay and John Rowe, professional staff
members; Blain Rethmeier, communications director; Allyson
Blandford, assistant to chief counsel; Robert A. Briggs, chief clerk;
Robin Butler, office manager; Joshua E. Gillespie, deputy chief
clerk; Nicholis Mutton, deputy communications director; Susie
Schulte, legislative assistant; Mindi Walker, staff assistant;
Corinne Zaccagnini, systems administrator; Sarah Depres, minority
counsel; Ellen Rayner, minority chief clerk; and Jean Gosa and
Earley Green, minority assistant clerks.

Mr. BURTON. Good morning. A quorum of the committee being
present, the Committee on Government Reform will come to order.

I ask unanimous consent that all Members’ and witnesses’ writ-
ten and opening statements be included in the record. And without
objection, so ordered.

I ask unanimous consent that all articles, exhibits, and extra-
neous or tabular material referred to be included in the record. And
without objection, so ordered.

I ask unanimous consent that Congressman Norwood, Linder,
and Simpson, who are not members of the committee, be permitted
to participate in today’s hearing. Without objection, so ordered.

Sorry I am a little bit late. I appreciate all of you being here.

Over the last 3 years, the Government Reform Committee has
looked at health and safety issues related to mercury-containing
products.

In July 2000, we held a hearing entitled, “Mercury in Medicine—
Are we Taking Unnecessary Risks?” We focused on why mercury
is put into vaccines that are given to children. We received a report
during that hearing that indicated that the symptoms of mercury
toxicity are similar to the symptoms of autism.

That was followed up by a hearing on April 18, 2002, entitled,
“The Autism Epidemic—Is the NIH and CDC Response Adequate?”
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We found out during our investigations over the past several
years that to our knowledge there has never been a real test of
whether or not thimerosal and mercury in vaccines is a problem.
In the 1920’s, when they first started using thimerosal, which con-
tains mercury and is used as a preservative, it was tested on I
think twenty-some people who had meningitis, all of whom died,
and because they didn’t die or have any reactions to the thimerosal
before they died, they said that it really did not have any adverse
effect and it was a good preservative.

To my knowledge, there has never been any blind study, double
blind study, or anything else done on thimerosal or mercury in vac-
cines since the 1920’s. If that is the case, and we believe it is, that
is a real failure of our health agencies because that should have
been checked out.

We have conducted numerous hearings on the Vaccine Injury
Compensation Program. I am pleased that Dr. Dave Weldon and
our ranking minority member, Congressman Waxman, joined me in
co-sponsoring legislation to improve the compensation program. I
believe through our oversight activities that we have made it abso-
lutely clear to the Department of Justice and the Department of
Health and Human Services that the intent of Congress was and
remains that the National Vaccine Injury Compensation Program
should be a no-fault compensation program, not a contentious tort
system. I really regret that we have not been able to get this bill
passed because it would really help a lot of people, and there are
an awful lot of people who have suffered who have not been com-
pensated because of vaccine related injuries.

Today’s hearing will focus primarily on the science regarding
mercury-containing dental amalgams.

Early in our investigation, I was accused of being “anti-vaccine.”
Now that we are examining the science behind the use of mercury
in dental amalgams, I suppose I will be characterized as anti-den-
tistry. And after all the money I have spent on my teeth, that can-
not be the case. [Laughter.]

Neither charge could be further from the truth.

Immunizations have been portrayed as one of the greatest ad-
vances in public health during the past century, second only to
clean water and improved hygiene. I think that is true, although
we need to make sure that vaccines are as safe as possible. I am
for vaccines, I am for good dentistry, but we want to make sure we
are not putting toxic chemicals into our bodies and into our chil-
dren. Dentistry is a noble profession that has contributed to Ameri-
cans’ overall health and quality of life. While immunizations may
offer a great benefit, they also carry risks. And while dentistry of-
fers great benefit, the continued use of a toxic substance such as
mercury needs to be examined.

Mercury is mercury, whether it is methyl or ethyl, organic or in-
organic. There is no one in this room or in all of science who can
say with any level of credibility that any form of mercury is safe.
While many people have absolutely no problem with being injected
with thimerosal-containing vaccines, and while mercury-containing
dental amalgams have been used for over 150 years, we have a re-
sponsibility to protect those who are pregnant women, infants and
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yﬁim% children, those who have autoimmune dysfunction, and the
elderly.

And with dental amalgams, I am also talking about economically
disadvantaged people of all ages who depend upon Medicaid for
dental care. They either get fillings with mercury, or they get no
fillings at all.

Are we giving them short-term relief by helping pay for their
dental work, only to set them up for disaster, for long term prob-
lems down the road? We do not know.

The simple fact is that mercury is one of the most toxic minerals
on earth, second only to radioactive materials.

The fillings that typically are called “silver” fillings because of
their color probably should be called mercury fillings. They consist
of 50 percent or more of mercury. And a lot of people do not even
know that. When the mercury is mixed with an alloy of powdered
metals, it becomes Dental Amalgam.

For many years dental schools taught that when the amalgam
hardens it becomes inert. They taught that there was no further
risk from the mercury. However, from research, we now know that
mercury vapor continues to leech from amalgams for as long as it
remains in the mouth. The fumes are inhaled into the human body
and minute particles chip off and are ingested into the stomach as
fillings wear out.

This has important health implications, since mercury has a long
half-life and has the potential for doing significant damage to the
kidneys and brain. For reasons that are not well understood, some
individuals seem to hold on to the mercury absorbed by their body,
leaving them at risk for neurological or renal damage.

In 1999 the U.S. Agency for Toxic Substances and Disease Reg-
istry published the “Toxicological Profile in Mercury.” That was in
1999 that it was published. This report stated that poisonous mer-
cury vapors are constantly emitted from amalgam, that these va-
pors go first to the brain, and that children are most at risk be-
cause their brains are still developing. The report further states
that the mercury crosses the placenta into the developing fetus,
and that it is transmitted through a mother’s milk to the infant.

The Food and Drug Administration has taken what appears to
be a bipolar approach to protecting the public from mercury. While
denying that thimerosal in vaccines or mercury in dental amal-
gams poses any health risk, it has taken a stand against mercury
in other products.

The FDA has repeatedly issued strong warnings cautioning the
public, and in particular pregnant women and young children, to
restrict their consumption of tuna and other fish that is known to
contain mercury.

The FDA has determined that mercury compounds used as active
ingredients in over-the-counter drug products were not “generally
recognized as safe.” Mercurochrome had mercury in it. When we
were kids we used to put it on our skin to heal wounds. It is a topi-
cal dressing. You cannot sell it anymore, you cannot use it anymore
because it has mercury in it and they said it might leech through
the skin and into the body and into the brain. And yet we inoculate
our kids with thimerosal in it, and have for years, and we put
metal amalgams into their mouths.
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They also have not approved any mercury-containing compounds
as food additives.

The FDA also states that lead, cadmium, and mercury are exam-
plles of elements that are toxic when present at relatively low lev-
els.

I have asked before, and I will ask again, how is it that mercury
is not safe for food additives and over-the-counter drugs but it is
safe in our vaccines and in our dental fillings?

There are alternatives to mercury-containing amalgams.
Shouldn’t we exercise an abundance of caution and hasten the use
of these alternatives?

Before I conclude, I want to commend Congresswoman Diane
Watson of California for her initiative in sponsoring H.R. 4163, the
Mercury in Dental Filling Disclosure and Prohibition Act.

As I have already stated, the Federal Government must exercise
special care for vulnerable population groups. Physical and in par-
ticular neurological damage from mercury is an issue that crosses
all boundaries—geographic, economic, ethnic, religious, age, and
gender—all boundaries.

It is said that you cannot stop an idea whose time has come.
Hasn’t the time come for us to really examine this and whether or
not exposing people to mercury through medical interventions is
something that we should do away with.

I look forward to hearing from our witnesses today, to learning
about the scientific research that has been conducted and to learn
about what research still needs to be done.

The Record will remain open until November 28, 2002.

[The prepared statement of Hon. Dan Burton follows:]
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Over the last three years, the Government Reform Committee has
looked at health and safety issues related to Mercury-containing products.

In July 2000, we held a hearing titled, “Mercury in Medicine - Are we
Taking Unnecessary Risks?” We focused on why mercury is put into
vaccines that are given to children. We received a report during that
hearing that indicated that the symptoms of mercury toxicity are similar to
the symptoms of autism.

That was followed-up by a hearing on April 18, 2002, entitled, “The Autism
Epidemic - Is the NIH and CDC Response Adequate?”

We have conducted numerous hearings on the Vaccine Injury
Compensation Program. | am pleased that Dr. Dave Weldon and our
Ranking Minority Member, Congressman Waxman joined me in co-
sponsoring legislation to improve the Compensation Program. 1 believe
through our oversight activities that we have made it absolutely clear to
the Department of Justice and the Department of Health and Human
Services that the intent of Congress was and remains that the National
Vaccine Injury Compensation Program should be a no-fault compensation
program, not a contentious tort system. | really regret that we haven’t
been able to get this bill passed, because it would really help people.

Today’s hearing will focus primarily on the science regarding
mercury-containing dental amalgams.

Early on in our investigation, | was accused of being “anti-vaccine.”
Now that we are examining the science behind the use of mercury in
dental amalgams, | suppose P'll be characterized as anti-dentistry.

Neithor nhavmn cnnld ba firthor femm o dvadhad
wICronorgooouid roturincrirom s Iratne

Immunizations have been portrayed as one of the greatest
advances in public healith during the past century, second only to clean
water and improved hygiene. | think that’s true—although we need to
make sure vaccines are as safe as possible. Dentistry is a noble
profession that has contributed to Americans’ overall health and quality of
life. While immunizations may offer great benefit, they also carry risks.
And while dentistry offers great benefit, the continued use of a toxic
substance such as mercury needs examination.

Mercury is mercury, whether it is methy! or ethyl, organic or
inorganic. There is no one in this room or in all of science who can say
with any level or credibility that any form of mercury is safe. While many
people have absolutely no problem from being injected with thimerosal-
containing vaccines; and while mercury-containing dental amalgams have
been used for over 150 years, we have a responsibility to protect those
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who are pregnant women, infants and young children, those with
autoimmune dysfunction, and the elderly.

And with dental amalgams, I’m also talking about economically
disadvantaged people of all ages who depend upon Medicaid for dental
care. They either get fillings with mercury, or no fillings at all.

Are we giving them short-term relief by helping pay for their dental
work, only to set them up for disaster — for long-term problems down the
road?

The simple fact is that Mercury is one of the most toxic minerals on
earth, second only to radioactive materials.

The fillings that typically are called “Silver* fillings because of their
color probably should be called mercury fillings. They consist of 50% or
more of mercury. When the mercury is mixed with an alloy of powdered
metals, it becomes Dental Amalgam.

For many years dental schools taught that when the amalgam
hardens it becomes inert. They taught that there was no further risk from
the mercury.

However, from research, we now know that mercury vapor
continues to leech from amalgams for as long as it remains in the mouth.
The fumes are inhaled into the human body and minute particles chip off
and are ingested into the stomach as fillings wear.

This has important health implications, since mercury has a long
halflifz and has the gotontial for doing signimcant dainage Lo Uie hidineyos
and brain. For reasons that are not well understood, some individuals
seem to hold on to the mercury absorbed by their body, leaving them at

risk for neurological or renal damage.

in 1999 the U.S. Agency for Toxic Substances and Disease Registry,
published the Toxicological Profile in Mercury (Update). This report
stated that poisonous mercury vapors are constantly emitted from
amalgam, that these vapors go first to the brain, and that children are
most at risk because their brains are still developing. The report further
states that the mercury crosses the placenta to the developing fetus, and
that it is transmitted through a mother’s milk to the infant.

The Food and Drug Administration has taken what appears to be a
bipolar approach to protecting the public from mercury. While denying
that thimerosal in vaccines or mercury in dental amalgams poses any
health risk, it has taken a stand against mercury in other products:
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* The FDA has repeatedly issued strong warnings cautioning
the public, and in particutar pregnant women and young
children to restrict their consumption of tuna and other fish
that is known to contain mercury.

+ The FDA has determined that mercury compounds used as
active ingredients in over-the-counter drug products were not
“generally recognized as safe.”

+ They also have not approved any mercury-containing
compounds as food additives.

» The FDA also states, “Lead, cadmium, and mercury are
examples of elements that are toxic when present at relatively
low levels.

I've asked before, and I'll ask again. How is it that mercury is not
safe for food additives and over-the-counter drugs, but it is safe in our
vaccines and in our dental fillings?

There are alternatives to mercury-containing amalgams. Shouldn’t
we exercise an abundance of caution and hasten the use of those
alternatives?

Before | conclude, | want to commend Congresswoman Diane
Watson of California for her initiative in sponsoring H.R. 4163, The
Mercury in Dental Filling Disclosure and Prohibition Act.

As Fve already stated, the federal government must exercise
special care for vulnerable population groups. Physical and in particular
neurological damage from mercury is an issue that crosses all boundaries
— YUy cipr nC, CONOIIHG, eumic, and reiigious, age, ana gender — aij
boundaries!

It is said that you can’t stop an idea whose time has come. Hasn’t
the time come to exposing peopie to mercury through medical
interventions?

I look forward to hearing from our witnesses today, to learning
about the scientific research that has been conducted and to learn about
what research still needs to be done.

The Record will remain open until November 28, 2002.

| now recognize my colleague, Mr. Waxman for his opening
statement.
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Mr. BURTON. I now recognize Ms. Watson for her statement, and
after that we will go to our guests.

Ms. WATSON. Thank you so much, Mr. Chairman. I would like
to thank you for your leadership and your hard work on this impor-
tant issue. Above and beyond your diligence as chairman of the
Government Reform Committee, I applaud your vision and compas-
sion on public health issues. Your ability to reach across the aisle
and co-author H.R. 4163 is a tribute and is a testimony to your
dedication to, and your concern for the public well being. I truly be-
lieve that elected public officials are the stewards of public health.
I also want you to know that the importance of this issue is high-
lighted by your decision to have this hearing before stepping down
as Chair. So thank you and your staff again. I look forward to this
and other work we will do together in the future.

As a former Chair of the California Health and Human Services
Committee for 17 years, I was given constant testimony as to the
status of Californian’s health, especially those in the lower socio-
economic sector of our population. In the medical professions, in-
cluding dentistry, professionals have sworn to “do no harm.” Den-
tists have stood behind a long history of utilizing mercury; how-
ever, a long history of use is no excuse.

Mercury in any form is as much of a health risk as lead in paint
and asbestos. Mercury is being taken out of other health care prod-
ucts as well as disinfectants, thermometers, childhood vaccines,
and even horse medicine. With mercury, a highly toxic substance,
as the main ingredient in dental amalgams, I can only ask a very
simple question—why take the risk?

In 1991 I wrote a law, Section 1648.10 of the California State
Business and Professions code, that mandated a fact sheet be pro-
duced by the California State Dental Board stating the risks as
well as the efficacies of dental materials. Over the next 9 years, the
board did not comply. But I am pleased to see that our Governor
has installed a new California Dental Board. For the first time in
California history, the legislature closed down a State board before
its authorization time had run its course.

Of biggest concern to me when I wrote the law was amalgam, be-
cause it is composed of approximately 50 percent mercury, a very
pervasive and persistent toxic element. Mercury has been placed on
the list of reproductive toxic substances in California’s Proposition
65. I found that most consumers did not know amalgam contained
mercury, and it is easy to see why. The filling is simply called “sil-
ver” by organized dentistry—a very deceptive misnomer.

Mercury must be removed from the last known use in the human
body. Again I ask, why take the risk? Consumers have not been in-
formed about the differing properties of various dental materials—
for example, resin, gold, porcelain, and mercury amalgam—and
they have certainly not been told of the possible risks to their
health and the environment. The public has a right to know. The
public has a right to be informed and to make choices.

Regrettably, the American Dental Association has a provision in
its code of ethics to stop dentists from initiating communications
with patients about the risks of mercury dental fillings. I would say
shame on them. This what I call “the gag rule” has unfortunately
been enforced by many dentist-dominated State dental boards. I
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am happy to report that yesterday the Iowa Dental Board repealed
its gag rule, and that earlier this year Oregon did likewise. The
dental board in my home State of California repealed its gag rule
in 1999. It is now time for the American Dental Association to stop
blocking communications from dentists informing their patients
about amalgam. It is time for every State dental board to stop en-
forcing this gag rule and to do the right thing.

This current legislation, H.R. 4163, introduced by Chairman Bur-
ton and I, is an extension of my California State disclosure law.
The bill has three main goals: One, to ban mercury amalgam for
children under 18, pregnant women, or nursing mothers, effective
immediately; two, dental disclosure and a health warning for all
consumers, effective immediately; and three, a phase-out of all
mercury amalgam use in the United States by January 1, 2007.

The provisions of the bill reflect the fact that mercury poses a
particular risk to children, lactating and pregnant women. The
U.S. Agency for Toxic Substances and Disease Registry states that
poisonous mercury vapors are constantly emitted from dental amal-
gams, that these vapors go first to the brain, and that children are
most at risk because their brains are still developing. The report
further states that mercury can go through the placenta to the
fetus, and through the mother’s breast milk to the infant. The two
most common occurrences of mercury toxicity in humans are from
dental amalgams and fish. It is time pregnant women learn as
much about the amalgam risks as they do the risks from mercury-
laced fish. The fact that mercury vapor is continually being emitted
from the mercury amalgam fillings is not disputed by anyone.
Again I ask, why take the risk?

There is a growing international movement in both scientific and
dental communities that now disapprove of amalgam, and the gov-
ernment of Canada advised in 1996 against its use for pregnant
women, for children, and people with kidney problems, orthodontic
braces, or mercury allergies. Indeed, the major manufacturer of
amalgam warned back in 1997 that amalgam is contra indicated,
meaning not to be used, for those five vulnerable population cat-
egories. Sweden, Germany, Austria, and now Norway have an-
nounced plans to go mercury-free, and the U.K. says pregnant
women should not get mercury fillings.

What is happening in the United States? We hope that we will
see a movement starting with this bill, because mercury is an envi-
ronmental poison and listed as the No. 1 environmental poison by
the World Health Organizations.

I am very pleased to inform you that the National Convention of
the NAACP endorsed H.R. 4163. And I tell you how significant that
is, because I had a group of minority dentists come to me and they
said, “How dare you scare people into thinking that they do not
want to come in because we are putting poisons in their mouths.”
I said, “You as medical people, are you saying to me that you do
not want to inform your patients about what is in that amalgam,
if there is a risk? I do not understand, if you are sworn to do no
harm.”

So to be able to convince the NAACP, and all these dentists who
are members, that there is a considerable threat to lower socio-
economic people and people that they serve, because they are the
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ones that go in and get the fillings and they are the ones who are
at risk and they should be able to know, and we should be able to
inform them, then they can make the choice. The dentists said to
me, “Well, it is cheaper. You know, people do not like to go to the
dentist anyway.” That does not prevail. That is not a compelling ar-
gument when a person’s health is at risk. So we have the NAACP’s
endorsement, and I am very, very pleased to announce that.

And last, the subject of the Food and Drug Administration classi-
fication of dental mercury amalgam must be addressed. The FDA
must come forward and be open and honest with Americans.

And so we are hoping that this bill, Mr. Chairman, will be a be-
ginning. I look forward to the testimony that is going to be pre-
sented here this morning. I am pleased to have the opportunity to
hear the scientific and regulatory testimony on this issue. I think
there is a lot to be learned, a lot to go public, and a lot for Ameri-
cans to consider.

So thank you for your leadership, and thank you to the present-
ers. If I slip out for a moment, I have business in another building
but I will have heard your testimony. So thank you, Mr. Chairman,
for the opportunity.

[The prepared statement of Hon. Diane E. Watson follows:]
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Opening Remarks of Diane E. Watson, M.C.
Government Reform Hearing on November 14", 2002
“Mercury in Dental Amalgams:

An Examination of the Science”

*® LS 2]

Thank you Mr. Chairman.

I would like to thank you for you leadership and hard work
on this important issue. Above and beyond your diligence as
Chairman of the Government Reform Committee, I applaud
your vision and compassion on public health issues. Your
ability to reach across the aisle and co-author H.R. 4163,
“Mercury in Dental Filling Disclosure and Prohibition Act <,
is a testament to your dedication to, and concern for the
public well being. I truly believe that elected public officials
are the stewards of public health. I also want you to know
that the importance of this issue is highlighted by your
decision to have this hearing before stepping down as Chair.
Thank you again. I look forward to this and other work we

will do together in the future.
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As former Chair of the California Health and Human
Services Committee for 17 years, I was given constant
testimony as to the status of Californian’s health, especially
the lower socio-economic section of our population. In the
medical professions, including dentistry, professionals have
sworn to “do no harm”. Dentists have stood behind a long
history of utilizing mercury. However, a long history of use
is no excuse. Mercury in any form is as much of a health
risk as leaded paint and asbestos. Mercury is being taken
out of other health care products including disinfectants,
thermometers, childhood vaccines, and even horse medicine.
With mercury, a highly toxic substance, as the main
ingredient in dental amalgams, I can only ask a very simple

question, “Why take the risk?”.

In 1992 I wrote a law, Section 1648.10 of the California State
Business and Professions code, that mandated a fact sheet be
produced by the California State Dental Board stating the
risks as well as the efficacies of dental materials. Over the next

9 years the Board did not comply, and I am pleased to see that
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Governor Davis has installed a new California Dental Board.
For the first time in California history, the Legislature closed

down a state board before it’s authorization time had run.

Of biggest concern to me when I wrote the law was amalgam -
because it is composed of approximately 50% mercury, a very
pervasive and persistent toxic element. Mercury had been
placed on the list of reproductive toxic substances in
California’s Proposition 65. I found that most consumers did
not know amalgam contained mercury - and it is easy to see
why. The filling is called “silver” by organized dentistry - a

deceptive misnomer.

Mercury must be removed from the last known use in the
human body. Again I ask, “Why take the risk?” Consumers
have not been informed about the differing properties of
various dental materials --for example, resin, gold, porcelain,
and mercury amalgam -- and they have certainly not been told
of the possible risks to their health and the environment. The

public has a right to be informed and to choose.
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Regrettably, the American Dental Association has a provision
in its code of ethics to stop dentists from initiating
communications with patients about the risks of mercury
dental fillings. This gag rule has unfortunately been enforced
by many dentist-dominated state dental boards. I am happy
to report that yesterday the Iowa Dental Board repealed its
gag rule, and that earlier this year Oregon did likewise. The
dental board in my home state of California repealed its gag
rule in 1999. It is time for the ADA to stop blocking
communications from dentists informing patients about
amalgam, and it is time for every state dental board to stop

enforcing this gag rule.

The current legislation H.R. 4163, introduced by myself and
Chairman Burton, is an extension of my California State

disclosure law. The bill has three main goals: one, to ban

mercury amalgam for children under 18, pregnant women, or
nursing mothers - effective immediately; rwo, dental disclosure
and a health warning for all consumers - effective

immediately; and three, a phase out of all mercury amalgam
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use in the United States by January 1, 2007.

The provisions of the bill reflect the fact that mercury poses a
particular risk to children, and lactating or pregnant women.
The U.S. Agency for Toxic Substances and Disease Registry,
Toxicological Profile in Mercury, (Update) (1999), states that
poisonous mercury vapors are constantly emitted from dental
amalgams, that these vapors go first to the brain, and that
children are most at risk because their brains are still
developing. The report further states that the mercury can go
through the placenta to the fetus, and through the mother’s
breast milk to the infant. The two most common occurrences
of mercury toxicity in humans are from dental amalgams and
fish. It is time pregnant women learned as much about the
amalgam risks as they do the risks from mercury-laced fish.
The fact that mercury vapor is continually emitted frem
mercury amalgam is not disputed by anyone. “Why take the

risk?”

A growing international movement in both the scientific and
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dental communities now disapprove of amalgam, and the
government of Canada advised in 1996 against its use for (1)
pregnant women, (2) children, and people with: (3) kidney
problems, (4) orthodontic braces, or (5) mercury allergies.
Indeed, the major manufacturer of amalgam warned back in
1997 that amalgam is contra indicated (meaning not to be
used) for those five vulnerable population categories. Sweden,
Germany, Austria, and now Norway have announced plans to
go “mercury-free,” and the U.K. says pregnant women should

not get mercury fillings.

Mercury is an environmental poison. Mercury is listed as the
#1 environmental poison by the World Health Organization.
The Environmental Protection Agency has listed mercury as
#1 of the 19 most persistent and bio-accumulative toxic metals.
Dentists are responsible for serious mercury pollution. In a
recent article in The Los Angeles Times, dentists were called
the biggest mercury polluters in the United States. In the U.S.,
dentistry might be the only unregulated major source of

mercury discharge to the environment. Dental fillings
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constitute the largest source of direct mercury pollution in
wastewater. Due to unmitigated mercury dumping by a
factory into Minamata Bay, Japan, signifcantly higher than
normal rates of birth defects and brain damage found in a
population of 10,000+ is an appalling testament to the dangers
of mercury. Another environmental danger arises when
mercury dental fillings are removed from a patient’s mouth;
the removed filling is improperly discarded, thus releasing
poisonous mercury in soil and water sources. “Why take the

risk?”

Increased attention to mercury risk is apparent around the
nation. I am pleased to inform you, that the national
convention of the NAACP endorsed H.R. 4163. Also, the
National Black Caucus of State Legislators has called for
legislation to protect children and pregnant women from
mercury dental fillings. Alternatives to mercury based dental
filings exist -- porcelain and resin fillings for example --but
many publicly and privately financed health plans do not allow

consumers to choose alternatives to mercury amalgam fillings.
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Upper-income consumers are increasingly choosing non-toxic
alternatives, and low-income families are generally forced to
choose mercury fillings or no fillings at all. Medicaid should
pay for the alternatives, and not pay for a substance that

contains mercury. “Why take the Risk?”

Lastly, the subject of the Food and Drug Administration
classification of dental mercury amalgam must be addressed.
In 1976, Congress gave the authority to the FDA to regulate
devices. The FDA has had 26 years to classify the mercury
amalgam capsule. In 1987, the FDA initially classified 110
devices, including all other dental filling materials. The FDA
inexplicably skipped classifying encapsulated mercury
amalgam. The FDA thus gave privileged status to the makers
of a mercury product. I have a list of seven such products
approved between 1980 and 1995. This action by the FDA
raises fundamental questions of ethics, public safety, and
complying with the laws written by Congress. At the same
time, the FDA was disapproving other products containing

mercury, because mercury is of course so toxic.
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To understand the classification of amalgam it is important to
understand the “old way” and the “current way” dentists
make amalgam. The “old way” utilizes #1 Amalgam alloy--
silver, copper, zinc and tin (no mercury) - designated as a Class
IT product by FDA and #2 “dental” mercury from a jar -
designated as a Class I product by the FDA. The two
components are mixed by the dentist. In the “current way” the
manufacturer makes a capsule which contains mercury and
the amalgam alloy as one product. No mixing is performed by
the dentist. This device has never been classified by the FDA

and never proven safe by the FDA’s process of regulation.

For the past 15 years, while admitting it is not classified, the
FDA regulates encapsulated mercury amalgam as a Class 11
device. The arbitrary classification of encapsulated dental
amalgam is not acceptable. The FDA treats encapsulated
mercury amalgam like “amalgam alloy” even though one has
mercury and the other does not. Without proper protocol and
due process, the FDA permits approval without proof of safety.

In our system of classification, the burden of proof is on the
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manufacturer, not the federal government.

Mr Chairman, I look forward to the testimony of everyone on
the panel today. I am pleased to have the opportunity to hear
scientific and regulatory testimony on this issue. Again, I thank
you for your leadership and hard work. Mercury in Dental

Amalgam: Why Take the Risk?

I Yield back my time.
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Mr. BURTON. We will go next to Mr. Otter, who is a member of
the committee, and then we will go to our guests, Mr. Linder and
Mr. Norwood.

Mr. OTTER. Thank you, Mr. Chairman. It had been my intent
when you offered me the microphone to defer to my colleagues, all
three of which are guests here in our committee room today. But
knowing that they are dentists, it does not bother me to have the
dentists wait on me for once. [Laughter.]

So I am going to go ahead. Dentists have used amalgam fillings
safely for over a century. As my dentist colleagues can and will at-
test to, I believe, dentists have come to rely on the use of amalgam
as a harmless, dependable, and cost-effective material with which
to treat their patients. In fact, numerous studies have already been
conducted, apparently not for the benefit of those who would wish
to ban amalgam. An assortment of health organizations, including
the World Health Organization, the U.S. Public Health Service, the
Food and Drug Administration has issued an opinion on this, the
Center for Disease Control and Prevention and National Health In-
stitute, all conducted and concluded that “with the exception of
rare personal allergic reaction to amalgam components, there is no
evidence that the use of amalgam in dental fillings causes consist-
ent health problems in our population.”

Given these conclusions, H.R. 4163 simply fixes a problem that
does not exist, and therefore unnecessarily eliminates I believe a
very cost-effective treatment option for dentists and for their pa-
tients.

The very function of the Department of Health and Human Serv-
ices is to protect our population from health risks. This Congress
and many Congresses before it continue to fund these organiza-
tions. Why then does Congress ignore the research studies and con-
tinue to second-guess and undermine the conclusions of these very
organizations that we fund?

This country enjoys the most accurate and comprehensive state-
of-the-art medical research institutions in the world. We should
heed the advice and conclusions of these health professionals. The
use of amalgams should remain a viable option for dentists and for
their patients. Simply put, Mr. Chairman, I hope we are not pull-
ing the wrong tooth here today. Thank you.

Mr. BURTON. Thank you, Mr. Otter.

Mr. Linder.

Mr. LINDER. Nothing, Mr. Chairman.

Mr. BURTON. No opening statement? Mr. Norwood.

Mr. NorwooD. Thank you, Chairman. I would like to particu-
larly thank you for extending the courtesy of us participating in to-
day’s hearing. I for one am very grateful for this opportunity.

I practiced dentistry for 25 years and I have placed thousands
and thousands of dental amalgam restorations in my patients. And
you know what? If I have been hurting my patients, I want to
know about it. But I want to know about it with good science. I
want to know about it from people who are trying to look at this
issue for all the right reasons.

I have always known this material to be safe and effective and
safe for me. If you think my patients have been around amalgam
very much, I have been around it many, many greater hours and
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times than any patients that I have. Now I will grant you, there
are some Members of Congress who might say that it has affected
me greatly. [Laughter.]

But my wife seems to think it is OK. And I want you to know
that I today believe it to be OK.

I am very worried about hearings like this and what it can do
to the dental health of the people of this Nation. Misinformation
is very, very dangerous. Those of us who have been trying to serve
our patients and improve the dental health of this Nation and have
been on the front line of this, the greatest majority agree that this
is a very safe restoration. The reason we call it silver is very sim-
ple—it is silver. It is not mercury. Mercury is toxic; I agree that
it is toxic, particularly in some doses. So is chlorine, but salt is not
deadly unless you inhale too much of it, I suppose. Mercury is not
the same thing as an amalgam. We need to make that very clear
in this hearing today.

We must put our emphasis on good peer reviewed science so as
to not harm our citizens and keep them away from seeking dental
care. I have spent my life trying to get patients to come and be
treated so that in this Nation we can have the best dental care in
the world. And this is not the way to go about improving dental
care in America. If we are going to take action on the use of dental
amalgam, we better be darn right or we are going to affect a large
part of our population’s ability to access care. And that should be
very much part of our concern here too.

Mr. Chairman, I look forward to this hearing more than I can
ever tell you. I am grateful for you allowing us to be here. I yield
back my time.

Mr. BURTON. Thank you, Dr. Norwood.

Mr. Simpson, my buddy from Idaho.

Mr. SiMPSON. Thank you, Mr. Chairman. I, too, want to extend
my appreciation for allowing us to sit with your committee today
to explore this issue. And I also want to thank you for actually
holding this hearing on H.R. 4163. I appreciate your sincere con-
cern about this subject, and Congresswoman Watson’s concern
about this subject. Even though I am opposed to the bill, it is im-
portant to hold these hearings I think to be able to put forth the
science concerning amalgam and other mercury-containing medical
treatment.

Sometimes in this job, in fact most often in this job, we react to
public concerns. Sometimes we over-react to public concerns. And
let me say without equivocation that if there were any credible and
supportable evidence that amalgam was unsafe to the patient, I am
certain that the ADA, joined by Dr. Norwood, Dr. Leonard, and my-
self, would immediately call for its removal from the approved
products list. I would also have the amalgam fillings removed from
my mouth, of which I have a few.

What concerns me is some of the implication that was stated
during the testimony of Congresswoman Watson that somehow this
is a money issue with dentists, that they are less concerned with
their patients’ health. I can assure you that is not the case. I am
not sure what she meant by stop enforcing these board-enforced
gag orders that prevent dentists from communicating to their pa-
tients the effects of amalgam. I was always free in the 22 years I
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practiced dentistry to communicate whatever I wanted to to my pa-
tients. In fact, not only was I free to do so, I had an obligation to
communicate with them the effects of the treatment that I was
going to render them. So I do not know what gag order she is spe-
cifically talking about.

It is important to remember that mercury and amalgam, as Dr.
Norwood said, are not the same thing. Amalgam remains an impor-
tant restorative material in dentistry, and I think will so in the fu-
ture. Yes, we are developing other types of restorative material.
Those are not appropriate in all circumstances and oftentimes
amalgam is the best restorative material that you can use in cer-
tain circumstances.

So I believe, as everyone has said, that our decisions, and I am
sure you would agree, should be based on science and not over-re-
acting to public concern, while we should take public concern into
consideration. I do appreciate your holding these hearings today so
that we can put the science forward concerning amalgam. Thank
you.

Mr. BURTON. Thank you.

We will now go to our witnesses. I would submit to my colleagues
who are dentists, the March 1999 study, I do not know if you have
seen that or not, does have some interesting things that might be
illuminating for you.

I would now like to call to the dais Dr. Boyd Haley, Ph.D., Pro-
fessor and Chair of the Department of Chemistry, University of
Kentucky, Lexington, Kentucky; Dr. G. Mark Richardson, Director
and Risk Assessment Specialist, Risklogic Scientific Services, Inc.,
Ottawa, Ontario, Canada; Dr. Richard D. Fischer, a good friend of
mine from Annandale, Virginia, past President of the International
Academy of Oral Medicine and Toxicology; Dr. J. Rodway Mackert,
Professor of Oral Rehabilitation, Medical College of Georgia Dental
School, Athens, Georgia, who is here on behalf of the American
Dental Association, your colleagues; Dr. Gregory Stoute, Cam-
bridge, Massachusetts, President of the National Dental Associa-
tion; Mr. Michael Bender, Director of the Mercury Policy Project,
Montpelier, Vermont.

Would you all please stand and raise your right hands.

[Witnesses sworn.]

Mr. BURTON. Be seated. We will start with you, Dr. Haley. I
would like to, since we have such a large number of witnesses, I
would like to have you confine your remarks to as close to 5 min-
utes as possible so we can get to questions, because I think there
is going to be an abundance of questions for all of you.

Dr. Haley.
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STATEMENTS OF BOYD E. HALEY, PROFESSOR AND CHAIR, DE-
PARTMENT OF CHEMISTRY, UNIVERSITY OF KENTUCKY,
LEXINGTON, KY; G. MARK RICHARDSON, DIRECTOR AND
RISK ASSESSMENT SPECIALIST, RISKLOGIC SCIENTIFIC
SERVICES, INC., OTTAWA, CANADA; RICHARD D. FISCHER,
PAST PRESIDENT OF INTERNATIONAL ACADEMY OF ORAL
MEDICINE AND TOXICOLOGY; J. RODWAY MACKERT, PRO-
FESSOR OF ORAL REHABILITATION, MEDICAL COLLEGE OF
GEORGIA DENTAL SCHOOL, ATHENS, GA, ON BEHALF OF
THE AMERICAN DENTAL ASSOCIATION; GREGORY STOUTE,
PRESIDENT, NATIONAL DENTAL ASSOCIATION, CAMBRIDGE,
MA; AND MICHAEL BENDER, DIRECTOR, MERCURY POLICY
PROJECT, MONTPELIER, VT

Mr. HALEY. If I could have the first slide. We will go to the
science. This is what people are wanting to see. This is research
done where we looked at the mercury level in a birth hair of ba-
bies, those that have become autistic and those that are controls
are normal. And if you look at this slide and you look at the level,
if you look at the top line that is controls, and below that, on the
abscissa of that is the number of dental amalgams that the birth
mother had. And in control children, you see an elevation in the
birth hair with increasing number of amalgam fillings. However,
with the autistics, the bottom line, no matter how many amalgam
fillings the mother has, they have less on average of about 0.5
parts per million in their hair.

A reasonable interpretation of this is that autistic children rep-
resent a subset of the population that cannot effectively excrete
mercury. One thing you cannot disagree with is that autistics han-
dle mercury different than children who are born and who do not
become autistic.

This slide shows the severity of the disease. As you go across, as
the level of mercury in parts per million in the hair of these chil-
dren decreases, the severity of the autism increases. And what you
will notice is the female to male ratios are quite different in the
different categories. On the far left, where the mercury levels are
on average higher, you will see that the females almost all fall
below the average amount of mercury in their hair, whereas the
males are in the top and the females are roughly 50 percent. If you
go to the next one, you see the female population disappears, drops
dramatically. And as you go to the higher level, it is even more pro-
nounced. There is only one female in the severe autism case. This
fits into the situation where boys get the disease about four to five
times more often than girls and they are the ones that get the se-
vere cases of autism by far the most.

Could I have the next slide. If we look at the synergistic
toxicities, and this is my major disagreement with the dental asso-
ciation, you cannot tell somebody what level of mercury is safe. A
person that is exposed to lead, or aluminum, or a number of other
things that is then exposed to mercury will have a totally different
reaction than that individual who is not exposed, the same individ-
ual, if he were not exposed to other toxic metals, etc.

The thing that is very interesting here—this is with neurons in
culture, the mammalian neurons, and the top line is the control—
if you look at the green, that is the one that is critical, if we take
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testosterone, which has no effect on the neurons when it is added
alone, if you add it to a level of 15 nanomolar thimerosal, which
takes several hours to kill the neurons, it will kill all the neurons
100 percent in the first time point. So, logically or reasonably
speaking, the presence of testosterone enhances the toxicity of
ethyl-mercury from thimerosal by over 100-fold. This fits into the
data by Dr. Barren Cohen in London where he measured the tes-
tosterone level of the amniotic fluid of females that give birth to
autistic children, compared it to controls, and the one consistent
feature was that their amniotic fluid contained high levels of tes-
tosterone, the highest levels.

So we have a gender risk factor here that is put in by a hormone.
I would also point out that estrogen has exactly the opposite effect.
It is protective. If we add estrogen to this study, fewer of the neu-
rons die out at 12 hours. And this fits into the model where you
see that people say women on estrogen therapy are less likely to
become demented with Alzheimer’s disease.

Could I have the next slide. This is the one that amazes me that
our Government, the American Medical Association, the National
Institutes of Health seem to totally ignore. This is a disease called
idiopathic dilated cardiomyopathy. This is young athletes that drop
dead during high school athletic events. They have 22,000 times
more mercury in their heart tissue. Most of these kids are inner-
city kids or kids from the countryside, they are not people that eat
shark, tuna, or mackerel. Where does the mercury come from? And
is it causal, or is it just a happenstance? This needs to be ad-
dressed. If you want science, why don’t you have NIH go look at
this.

Could I have the next slide. This is the fact about neurons. If you
take neurons in culture, you see significant death at five
nanomolar, 5 times 10 to the minus 9th molar, that is roughly
100fold less than what you find in the brain of the average person.
They have concentrations around 10 to the minus 7 molar, al-
though it varies dramatically. So we can say this compound mer-
cury itself is extremely neurotoxic if it gets into the brain and if
you do not have the reducing equivalence to effectively chelate and
remove it by the natural process.

Could I have the next slide. This is the problem with neurons.

The major protein in neurons is a protein called tubulin, it is the
one at the bottom, and it forms into something called mycrotubuls,
which you see at the very bottom. It is the major protein in there
and when one atom of mercury binds to one molecule of tubulin,
it disrupts that entire structure. Our studies have shown that mer-
cury mimics the effects that we see in Alzheimer’s disease. And so
we are going to be talking about this protein for just a few min-
utes.

Could I have the next slide. This is what we do with our re-
search, and I cannot explain photofendelabeling except to say that
NIH funded it for about 27 years in my laboratory and this tech-
nique is used by NIH, Mayo Clinic, and everyone else that do
roughly the same thing that I do. When you look at an Alzheimer
diseased brain, you will find that on the average about 80 percent
of them have a dramatically lowered or totally abolished
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photolabeling or viability of this protein called tubulin. This is sig-
nificantly found only in Alzheimer diseased brain.

Could I have the next slide. When you take heavy metals, all of
them, we tested all of them, most of them are toxic but if you
chelate them with the normal compounds that exist in your body,
citrate, glutamate, or add EDTA, a common food additive which is
used to chelate and render heavy metals less toxic, it stops the tox-
icity of every one of the heavy metals except mercury and it makes
the mercury more toxic. So we do not have the level of protective
compounds in our brain to render mercury less toxic or non-toxic.
It just does not work. We did not evolve with any protective mecha-
nisms except for glutathione and metalthien, but definitely other
compounds do not work. And you will see that mercury exactly
mimics the profile that you see in an Alzheimer diseased brain and
tﬁat it does not affect the actin which is the bottom band below
that.

Could I have the next slide. This is the take home lesson. We
have two controls on the right with zero mercury, it is not all show-
ing on your format here, and two Alzheimer diseased subjects on
the left. The bottom line is as you add low levels of mercury—and
you need to understand that this is done in a test tube and it is
done within a few minutes, it is not letting it sit there for days,
weeks, years at constant low level exposure. You can make a con-
trol brain look like an AD brain by the mere addition of mercury.

Could I have the next slide, please. This is an enzyme. We pub-
lished this in Molecular Brain Research called creatine kinase in
Alzheimer’s diseased brain. It is over 97 percent inhibited. I have
done a lot of biochemistry on this, way before the mercury issue
ever came up, it has a very reactive sulfur in the active site. If you
take an amalgam filling, drop it into distilled water, let it sit there,
as we show here, 15 minutes, you see significant inhibition of the
ability of that enzyme to make creatine phosphate. So you cannot
tell me that breathing mercury vapor, having it going into your
brain, if you are a person that is going to become Alzheimer’s dis-
eased is a good idea. It is a risk factor that we do not need to take.

Could I have the next slide, please. This is the last slide. If this
were any other metal, it would have been kicked out and named
as a cause of Alzheimer’s disease a long time ago. It causes all the
aberrant biochemistry, based on the simple process it inhibits
thyroreactive enzymes. If you take neurons in culture and you add
mercury to it, you generate neurofibrillary tangles, the diagnostic
hallmark of the disease. You see the level of glutathione drop dra-
matically, which is also found in these type of diseases. You see the
hyper-phosphorylation of protein called Tau which is only seen in
Alzheimer’s disease, and it increases the production and secretion
of beta-amyloid protein which makes the senile plaques, which is
the other major diagnostic hallmark of the disease. So if you have
all of the scientific evidence behind it, this is where most people in
medicine would look at it and say, hey, this is kind of conclusive
evidence. But it is done on animals, it is done on a thing. So unless
we take somebody and do it on a human, the dental association
does not want to believe that this is something that is relevant.
Most medicine fits into this category.

And I would like to point out one other
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Mr. BURTON. Doctor, if you could summarize.

Mr. HALEY. Sure. OK. Mercury is classified by dentistry as a
Class I material, totally safe. If I order that and it comes into my
chemistry department, it is placed in the most toxic of categories.
So there is the difference; the cavalier attitude that it is safe, it is
not toxic, and the attitude that, no, this is one of the most toxic
chemicals known. I think they need a wake-up call. Thank you.

[The prepared statement of Mr. Haley follows:]
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Boyd Haley, Ph.D.,

Professor and Chair of the Department of Chemistry, University of Kentucky
Testimony Before The Committee on Government Reform
“Mercury in Dental Amalgams: And Examination of the Science”

14 November 2002

DANGERS OF MERCURY BASED AMALGAM DENTAL
FILLINGS

The major contributor to mercury body burden of American Citizens comes from
dental amalgam (1). This belies the propensity of many spokespersons in organized
dentistry to compare the safety of mercury in amalgams to sodium in table salt and
hydrogen in water. Checking with any university level department of chemistry would
immediately elucidate the chemical ridiculousness of their opinions on this issue.
Amalgams leak vaporous mercury constantly into the oral cavity and this ends up in the
cells of the body causing damage.

Organized dentistry is filled with statements that vastly underestimate the amount of
mercury released from dental amalgams. Note the term “underestimate” as they rarely
give values obtained by direct, scientific measurements using acceptable chemical
protocols. The most widely accepted and taught “estimated” claim by a dental authority
is from a manuscript that states it would take 450 to 530 amalgam surfaces to produce 30
micrograms mercury/g creatinine of urine mercury per day (roughly estimated as 0.067 to
0.057 g/day/surface) (15). This claim has failed numerous scientific examinations, does
not remotely explain the microgram level of mercury found in urine and feces in
amalgam bearers, yet is taught as fact in many of our nations dental schools.

The absolute truth could be arrived at by the simple process of making numerous,
identically sized copies of today’s utilized amalgams of know weight and surface area,
outside of the mouth. These could be sent to appropriate unbiased laboratories for the
determination of the amount of mercury vapor release from these amalgams under
controlled conditions. This is simple to do and would resolve the issue of how much
mercury would one minimally expect to be exposed to from an amalgam filling. I find it
hard to believe that organized dentistry has not done this and knows the answer, it is the
first thing a logical scientist would do. When this was done by my students using a
popular amalgam material the amounts released were 7.54 g/cm2/day when undisturbed
and increased to 45.49 g/cm2/day when brushed twice for 30 seconds using a medium
bristle toothbrush. However, all that is released by organized dentistry is based on
“estimates” that are fraught with vague interpretation and exaggerations. Whom to
believe, organized dentistry or those opposed to amalgams, is a reasonable question. I
recommend to this committee that it commission a simple study to scientifically measure
the release of mercury from dental amalgams by a competent, independent set of
laboratories. This testing should measure the release at body temperature, with and
without appropriate abrasion to replicate chewing and tooth brushing. Starting with hard,
scientific truths is a good way to resolve such disagreements.

A July 2000 report from a National Academy of Sciences study states that 60,000
children are bom at risk for adverse neuro-developmental effects each year due to their
mothers’ exposure to methyl-mercury. A Center for Disease Control and Prevention
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study in March 2001 (in Morbidity and Mortality Weekly Report) indicates that about
10% of American women of child-bearing age are at risk for having a baby born with
neurological problems due to in utero mercury exposure (statistically representing about
375,000 babies/year). The fact that amalgams are most likely the major contributor to the
mercury levels in American citizens should be clearly presented to the public. Yet all the
American public hears is concerns about mercury in fish.

Mercury in the oral cavity is capable of creating a class of more toxic organic-
mercurials. It is well known that oral and intestinal bacteria can methylate mercury to
methyl-mercury increasing its uptake by fetal tissues (2,3,4). Further, it is obvious that
one of the major neurotoxins produced during gingivitis and periodontal disease,
methylthiol (CH;SH), reacts immediately with Hg™* creating a new class of toxic, organic
mercury-thiol compounds, (CH3-S-HgCl and CH3S-Hg-S-CH3), that are extremely
dangerous. These compounds would behave similarly to methyl-mercury (CH;HgCl) in
that they would easily pass the gastrointestinal and blood-brain barriers. Such
compounds formed in the mother’s mouth may be the major cause of periodontal disease
being the major risk factor for pre-term low birth weight babies.

It has been shown that mercury from amalgams placed in rats distribute to fetal
tissues (6). In a comparable human study it was shown that mercury levels in mothers
fluids versus that found in similar fetal materials showed increased levels in fetal
materials (meconium and cord blood) that correlated with maternal and infant risk factors
(7). This additionally adds to the danger of mercury from dental amalgams to babies,
pregnant mothers and small children as well as adults. The well-known toxicity of
mercury to kidneys makes this especially important to those patients with renal
difficulties requiring kidney dialysis.

Youngsters that die of idiopathic dilated cardiomyopathy (IDCM) have 22,000 times
more mercury in their heart tissue than comparable controls (8). These are the young
athletes that die in high school on exertion during athletic events. It is a critical question
why this observation has not received any significant attention from our NIH and AMA.
Doesn’t any responsible group want to know where this mercury comes from and if it is
causal?

Data on the level of mercury in the birth hair of autistic versus normal children shows
that a subset of the population, the autistics, are not effective at excreting mercury (5). In
normal children the level of mercury in birth hair goes up with increasing amalgams in
the birth mother. In contrast, in autistic children there is very little excretion of mercury
in their birth hair no matter how many amalgams the birth mother has. Yet, exposing
these children to a mercury challenge test to determine toxic exposure to mercury shows
that the autistic children have retained higher amounts of toxic heavy metals. These
observations demonstrate that autistics represent a sub-set of the population that do not
physiologically handle mercury excretion like normal individuals. Autistics are therefore
much more susceptible to neurological damage through exposures to mercury. It is
important to note that it is the mercury retained in the body’s cells that cause toxicity, not
that that is found in the urine, hair and feces.

Studies on the toxicity of mercury to mammalian neurons in culture demonstrate that
low nanomolar levels can have lethal effects. Experiments using this system have also
demonstrated, in agreement with published literature, that many antibiotics, other heavy
metals and chemicals increase the toxicity of mercury and thimerosal (ethyl mercury).
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Additionally, in this same system the female hormone estrogen decreases thimerosal’s
toxic effects. In contrast, the male hormone testosterone greatly increases the toxicity.
This may explain the 4 to 1 ratio of boys to girls that become autistic and the observation
that boys represent the vast majority of the severe cases of autism.

Considering the variances in human health, age, sex, genetic diversity and exposures
to toxins unknown the universal scientific truth is: “We do not know what the tolerable
level of mercury is for each individual as it can vary dramatically from person to person”.

It is quite plausible that neuronal impairment, as occurs in autism, would happen in
the human infant exposed to mercury compounds unless the mercury was rendered
harmless by the body’s protective compounds such as glutathione and metallothionine.
However, pre-exposing unborn children to mercury from the mother’s amalgam would
reduce the availability of such protective compounds and exacerbate the toxic effect. The
observed toxic nanomolar level is much less (about 100-fold) than the concentration
found in the brains of aged patients in many studies. It is important to note that it is not
just the level of mercury that determines toxic effects! It is the level of mercury in
relation to the level of the body’s protective compounds. and these compounds decrease
with age, disease, other toxic exposures, oxidative stress and genetic susceptibility.

Autism appears to represents a damage caused by an exposure to ethyl mercury in an
infant with a developing nervous system and other organ immaturity that decreases their
ability to excrete and decrease the toxicity of mercurials. This is not surprising at it is
similar to what happened in the mercury caused diseases acrodynia and Minamata Bay
disease.

One has to consider what is the likely danger to an aging population that is
chronically exposed to mercury for 40 to 60 years from dental amalgams? The data
regarding ‘the specific ability’ of mercury (a known neurotoxin, found in gram quantities
in many American mouths) to cause much of the aberrant biochemistry found in the brain
and to produce many of the widely accepted diagnostic hallmarks of Alzheimer’s disease
(AD) is unquestionable. It is also easy to explain, mercury reacts with the most readily
available, thiol-reactive proteins it encounters and inhibits their functions that are
necessary for cell function and life. The axon of the nerve cell is very dependent on a
protein called tubulin to maintain its structure and function. Tubulin is adversely affected
in dramatic fashion by very low concentrations of mercury.

It is only the value and popularity of amalgam material by organized dentistry that
keeps mercury from being regarded by medicine as a major exacerbating factor, if not
causal, for AD. For example, mercury dramatically inhibits the functions (among others)
of the brain proteins tubulin (greatly inhibited and abnormally polymerized in AD
brain)(9), creatine kinase (over 90% inhibited in AD brain) (10), and glutamine
synthetase (greatly inhibited, extruded into and elevated in the cerebrospinal fluid, blood
in AD) (11). The latter enzyme is used in the brain to remove the excito-toxic amino
acid, glutamate. If glutamate builds up in brain tissues it would cause neuronal death.

Other studies on neurons in culture have demonstrated that low nanomolar levels of
mercury (sub-lethal doses) effect the production of pathological hallmarks of AD. These
are greatly decreased glutathione levels, neurofibillary tangles (12), abnormally
aggregated tubulin (13), increased hyper-phosphorylation of protein-Tau (14), and
increased production of beta-amyloid protein (the constituent of amyloid or senile
plaques) (14). In light of these results it seems unreasonable to accept amalgams, the




32

major contributor to mercury body burden, as a safe dental filling. If mercury from
amalgams is not causal for AD it, at the very least, would have to be considered a major
exacerbating factor.

Addressing the initial issue of concern by the National Academy of Science, the grave
concerns expressed about mercury by the OHSA and EPA agencies, and the
identification of amalgams as the major contributor to human body burden by the NIH
and WHO. Doesn’t common sense tell us that it is time to remove the mercury exposure
from amalgams from all citizens? If doubt persists in legislative minds then you have the
power to have amalgams tested by an unbiased, set of credible laboratories to determine
how long it takes a half-gram amalgam to make a gallon of water unsafe to drink by
OHSA and/or EPA standards. It is common to find blood or urine mercury levels in the 2
to 30 micrograms per liter level. In my department sewage water must be many folds
lower at 0.5 micrograms per liter of water to meet EPA standards. I agree with this EPA
standard as I don’t want to see our lakes and tributaries polluted by a build up of retained
mercury. However, it begs the question why we don’t hold medicine and dentistry to a
similar, reasonable standard with regards to pollution of our citizen’s bodily fluids.
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Mr. BURTON. Thank you.

Dr. Richardson.

Mr. RICHARDSON. Thank you. Ladies and gentlemen of the com-
mittee, it is an honor and privilege to address you this morning.
Dental amalgam is the single largest source of mercury exposure
in the U.S. population. This is acknowledged by the U.S. Environ-
mental Protection Agency, amongst other agencies in this country.
While an employee with the Canadian Federal department of
health, I was directed in 1994 to undertake an assessment of mer-
cury exposure and risks from dental amalgam on behalf of that
country. Subsequently in 1996, I was commissioned by the govern-
ment of Sweden to contribute an updated assessment of those risks
for their review of this issue.

As you might expect, the work received considerable criticism
from the dental establishment, in Canada, the United States, and
internationally. Interestingly, however, my work is not unique. At
least 14 journal articles and government reports have evaluated
mercury exposure from dental amalgam, and that is what is pre-
sented in this slide. The horizontal bars show the different esti-
mates of exposure ranging from the minimum to the maximum.
The green circles represent the average as estimated by the dif-
ferent authors in those studies. The four studies at the top have
been authored by what I will term “pro amalgam” authors who
want to support the continued use of amalgam. They are totally out
of step with every other study that has been done on mercury expo-
sure from amalgam, including a committee of the U.S. Public
Health Service, my own study for Health Canada, the World
Health Organization, Tom Clarkson, who is one of this country’s
foremost mercury researchers, and other authors from Europe.

Therefore, the fact that mercury exposure occurs and the likely
levels of that exposure throughout the population are not in doubt.

Other than my own work, what every other report or article on
mercury exposure from dental amalgam failed to do was ask the
question: So what? What does that exposure really mean? One an-
swer to that question is achieved by comparing the levels of amal-
gam related exposure to what is deemed to be a “safe” or reference
exposure level. These are represented by the red vertical bars in
this graph. Such toxicological benchmarks are routinely prescribed
by the U.S. EPA, again amongst other agencies. And when the
mercury exposure from amalgam is compared to what is deemed to
be a safe exposure level by the EPA, it is apparent that dental
amalgam leads to excessive exposure in a very large proportion of
the United States and Canadian population. All exposure rep-
resented by those horizontal lines that go passed the red bar to the
right are exposures that exceed what the U.S. EPA calls a safe
dose. And in fact, if a Superfund site is contaminated with mer-
cury, the exposure to residents around those sites cannot exceed a
dose equivalent to that red bar. So the exposure that occurs from
dental amalgam exceeds what would be permitted at a Superfund
site.

In my own assessment of risks on behalf of Health Canada, 1
concluded that a more appropriate safe or reference dose is some
4 times lower than the reference dose established by the EPA. Fur-
ther, from the analysis prepared on behalf of Sweden, it was appar-
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ent that the frequency of both neurological impairments and subtle
kidney effects increases with increasing dose, but still well within
the range that results from the presence of dental amalgam fill-
ings.

The science upon which the U.S. EPA based their safe or ref-
erence exposure level for elemental mercury is quite dated. The
most recent article on neurotoxicity that is cited on their IRIS data
base is 1993. The keystone paper dates from 1983. This agency has
so far failed to update that reference level to reflect and include
any new science on the neurotoxicity of mercury vapor that has
been published since 1994, and there are a lot of studies. In my
submission I have listed many of them. It is apparent from that lit-
erature that neurological effects occur at levels of exposure much
lower than believed 7 years ago.

Mercury from amalgam crosses the placenta and contaminates
the unborn fetus, in proportion to the number of amalgam fillings
in pregnant women’s teeth. Yet, no research has attempted to iden-
tify a safe dose, if one exists, for elemental mercury in an unborn
child. Mercury from amalgam contaminates breast milk, in propor-
tion again to the number of amalgam fillings in nursing women’s
teeth, and amalgam fillings may be placed into the teeth of chil-
dren as young as 3 years old. Young children are a population
group whose central nervous system is still developing and in
whom neurological toxins such as mercury are more harmful than
in adults. Again, however, we do not know what effects this expo-
sure might be causing.

Several countries, including Canada, Sweden, Norway, Germany,
and Austria, have now taken or initiated steps to reduce or elimi-
nate the use of amalgam as a dental restorative material. Canada
has identified an obligation of informed patient consent and has
made a series of recommendations regarding in whom amalgam
should not be used. Identified groups include pregnant women,
children, and persons with kidney diseases, among others. In Swe-
den, with a national socialized dental health care program, the
placement of amalgam fillings is no longer funded.

The Superfund program in the United States does not permit as
much mercury exposure to residents living near those sites, as I
have said previously. Yet the place of dental amalgam into the
human body is still permitted, if not promoted, despite the fact that
those exposures exceed what a Superfund site would be permitted
to occur from what is classified as a hazardous waste.

In both the United States and Canada, efforts are now underway
to force major industries, particularly coal-fired electrical genera-
tors, to spend hundred of millions or perhaps billions of dollars to
reduce or eliminate mercury emissions. The reduction in mercury
emissions to the environment is a worthwhile cause worthy of your
support. However, the reductions in mercury emissions that will re-
sult from those massive expenditures will do nothing to reduce
mercury exposure in the population, not as long as dental amal-
gam, the primary source, is still in use. Industrial emission reduc-
tions will reduce slightly mercury levels in the atmosphere and,
with time, the environment in general, but exposures in the gen-
eral population will change only marginally, if at all, since their
main source of exposure is planted directly in their teeth.
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If the desired goal is to reduce mercury exposure in the U.S. pop-
ulation, then massive action on minor contributors to that exposure
will be totally ineffective. Dental amalgam use must be reduced or
eliminated if a significant reduction in mercury exposure in the
U.S. population is to take place. Thank you very much.

[The prepared statement of Mr. Richardson follows:]
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TESTIMONY BY G. MARK RICHARDSON, Ph.D.,
BEFORE THE HOUSE COMMITTEE ON GOVERNMENT REFORM AND OVERSIGHT
“MERCURY IN DENTAL AMALGAMS: AN EXAMINATION OF THE SCIENCE”
November 14, 2002
Ladies and Gentlemen of the Committee, it is an honor and privilege to address you this morning. T am here to
discuss mercury exposure from dental amalgam. Dental amalgam IS the single largest source of mercury exposure
to the general population'. This is acknowledged by the U.S. EPA%. While an employee of the Canadian federal
department of Health, 1 was directed in 1994 to undertake an assessment of mercury exposure and risks from dental
amalgam on behalf of that department. The results of that investigation are available from Health Canada and their
departmental Internet site® and have also been published in a peer reviewed scientific journal *. Subsequendy in
1996, I was commissioned by the govemnment of Sweden to contribute an updated assessment of the risks of dental
amalgam’ for their review of this issue. Due to time limitations, I will not go into the details of these investigations.
They are appended to my written submission. But as you might expect, that work received considerable criticism
from the dental establishment, in Canada, the U.S. and internationally. Interestingly, however, my work was not
unique. At least 14 journal articles and govermment reports exist on mercury exposure from dental amalgam °

{Figure 1). One of those reports was authored by a committee of the U.S. Public Health Service®, a report that, in

'see Richardson, G.M., 1995 (Addendum 1); Richardson and Allan, 1996 (Addendum 2). The average adult has
8.65 amalgam fillings that contribute an average 3.4 g of mercury to the body per day. Adults can have as many as
25 filled teeth, with such an amalgam load often contributing more than 30 g of mercury per day. In children,
mercury doses from amalgam are more significant due to children’s lower body weight and developing nervous
system.

2 The US EPA admits that “people are most likely to be exposed to metallic mercury from mercury released from
dental fillings™ (Mercury In the Environment: Sowrces, Health Impacts, & What can be done. US EPA, Washington.
bttp/lwww.epa.goviregion02/health/mercury him)

> hittp://www.he-sc.ge.ca/hpb-dgps/therapeut/zfiles/english/publicat/richards-scan_e.pdf

* Richardson, G.M. 1999. Mercury Exposure From Dental Amalgam: Re-evaluation of the Richardson Model,
Standardization by Body Surface Area, and Consideration of Recent Occupational Studies. In: Chapter VI Expert
Commissions, Amalgam and Health - New Perspectives on Risks, FORSKNINGSRADSNAMNDEN (FRN;
Swedish Council for Planning and Coordination of Research}, Report 99:1, Stockholm, Sweden. (attached as
Addendum 3)

* see Figure 1and citations thereto

¢ Evaluation of Risks Associated with Mercury Vapor from Dental Amalgam. Appendix 11T in: Dental Amalgam: A
Scientific Review and Recommended Public Health Service Strategy for Research, Education and Regulation.
Subcommittee on Risk Management, Committee to Coordinate Environmental Health and Related Programs, U.S.
Public Health Service. January, 1993.
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fact, concluded that the exposure to mercury occurring from dental amalgam was the same as what I concluded.
Therefore, the fact that mercury exposure occurs and the likely levels of that exposure throughout the population are

not in doubt.

Other than my own work, what every other report or article on mercury exposure from dental amalgam failed to do
was to ask the question: SO WHAT? (WHAT DOES THAT EXPOSURE MEAN?) One answer to that question is
achieved by comparing the levels of exposure to what is deemed to be a “safe” or reference exposure level”. Such
toxicological benchmarks are routinely prescribed in the U.S. by the Agency for Toxic Substances and Disease
Registry * (a branch of the Centers for Disease Control), as well as the U.S. Environmental Protection Agency’.
‘When the mercury exposure from amalgam is compared to what is deemed to be a safe exposure level by the U.S.
EPA (see Figure 1), it is apparent that dental amalgam leads to excessive exposure in a large proportion of the
population. In my own assessment of risks on behalf of Health Canada, I concluded that a more appropriate safe or
reference dose is some 4 times lower than the reference dose established in 1995 by the US EPA, and which has not
been updated since. Further, from the analysis prepared on behalf of Sweden, it was apparent that the frequency of
both neurological impairments and subtle kidney effects increases with increasing dose, at doses well within the

range that result from the presence of dental amalgam fillings.

7 These risk assessment methods are described as “Tools of the Trade” and are described in detail in documentation
published by the U.S. EPA (http://www.epa.gov/superfund/programs/risk/tooltrad.htm) and numerous other state
agencies that must manage chemical exposures and risks.

® see ATSDR minimum risk levels at http://www.atsdr.cdc.gov/mrls.html
°U.S. EPA reference doses (RfD) and reference concentrations (RfC) are published as part of toxicological reviews

published on the Integrated Risk Information System (IRIS; http://www.epa.gov/iris/); the IRIS listing for elemental
mercury (mercury vapor) can be found at http://www.epa.gov/iris/subst/0370.htm
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As mentioned, the science upon which the US EPA based their safe or reference exposure level for elemental
mercury, the kind of mercury that arises from dental amalgam, is quite dated. The most recent article on
neurotoxicity cited by the U.S. EPA dates back to 1993 and the keystone paper dates to 1983. The published
reference dose has not been revised since 1995. This agency has so far failed to update that reference level to reflect
and include the plethora of new science on the neurotoxicity of mercury vapor that has been published since 1994.
It is apparent from that literature'® that neurological effects occur at levels of exposure much lower than believed 7

years ago.

1 Bittner, A.C. Jr., D. Echeverria, J.S. Woods, H.V. Aposhian, C. Naleway, M.D. Martin, R.X. Mahurin, N.J.
Heyer and M. Cianciola. 1998. Behavioral effects of low-level exposure to Hg® among dental professionals: a
cross-study evaluation of psychomotor effects. Neurotoxicol. Teratol., 20(4): 429-439.

Echeverria D., 2002. Mercury and dentists. Occup. Environ. Med., 59: 285-286.

Echeverria D., H.V. Apposhian, J.S. Woods, N.J. Heyer, M.M. Aposhian, A.C. Bittner Jr. and R. K. Mahurin.
1999. Neurobehavioral effects from exposure to dental amalgam Hg’: new distinctions between recent exposure and
Hg body burden. In: Amalgam and Health - New Perspectives on Risks, FORSKNINGSRADSNAMNDEN (FRN;
Swedish Council for Planning and Coordination of Research), Report 99:1, Stockholm, Sweden.

Echeverria, D. H.V. Apposhian, J.S. Woods, N.J. Heyer, M.M. Aposhian, A.C. Bittner Jr., R. K. Mahurin and M.
Cianciola. 1998. Neurobehavioral effects from exposure to dental amalgam Hg’: new distinctions between recent
exposure and Hg body burden. FASEB Journal, 12: 971-980.

Echeverria, D., N.J. Heyer, M.D. Martin, C.A. Naleway, J.S. Woods, and A.C. Bittner Jr. 1995. Behavioral effects
of low-level exposure to Hg® among dentists. Neurotoxicol. Teratol., 17(2): 161-168.

Gonzalez-Ramirez, D., R.M. Maiorino, M. Zuniga-Charles, Z. Xu, K.M. Hurlbut, P. Junco-Munoz, M.M. Aposhian,
R.C. Dart, JH.D. Gama, D. Echeverria, J.S. Woods, and H.V. Aposhian. 1995. Sodium 2,3-dimercaptopropane-1-
sulfonate challenge test for mercury in humans: II. urinary mercury, porphyrins and neurobehavioral changes of
dental workers in Monterrey, Mexico. J. Pharmacol. Exper. Therap., 272, 1, 264-274.

Langworth, S., G. Séllsten, L. Barregard, I. Cynkier, M.-L. Lind and E. Séderman, 1997. Exposure to mercury vapor
and impact on health in the dental profession in Sweden. J. Dent. Res., 76(7), 1397-1404.

Ritchie, K.A., W.H. Gilmour, E.B. Macdonald, R.J.T. Burke, D.A. McGowan, M. Dale, R. Hammersley, R.M.
Hamilton, V. Binnie and D. Collington. 2002. Health and neuropsychological functioning of dentists exposed to
mercury. Occup. Environ. Med., 59: 287-293.

Ritchie, K.A., E.B. Macdonald, R. Hammersley, M. O'Neil, D.A. McGowan, 1.M. Dale and K. Wesnes. 1995. A
pilot study of the effect of low level exposure to mercury on the health of dental surgeons. Occup. Environ. Med.,
52, 813-817.

Giinther, W., B. Sietman and A. Seeber. 1996. Repeated neurobehavioral investigations in workers exposed to
mercury in a chloralkali plant. Neurotoxicol., 17(3-4), 605-614.

Cavalleri, A., L. Belotti, F. Gobba, G. Luzzana, P. Rosa and P. Seghizzi. 1995. Colour vision loss in workers
exposed to elemental mercury vapour. Toxicol. Let., 77, 351-356.



40

Mercury from amalgam crosses the placenta and contaminates the unborn fetus'!, in proportion to the number of
amalgam fillings in pregnant women’s teeth. Yet, no research has attempted to identify a safe dose, if one exists, for
elemental mercury in an unborn child. Mercury from amalgam contaminates breast milk'?, in proportion to the
number of amalgam fillings in nursing mothers’ teeth, and amalgam fillings may be placed into the teeth of children
as young as 3 years old”. Young children are a population group who’s central nervous system is still developing
and in whom neurological toxins such as mercury are more harmful than in adults. Again, however, we don’t know

what effects this exposure might be causing.

" Ask K, Akesson A, Berglund M, Vahter M. 2002. Inorganic mercury and methylmercury in placentas of Swedish
women. Environ Health Perspect., 110(5):523-526. Takahashi Y, Tsuruta S, Hasegawa J, Kameyama Y, Yoshida
M. 2001. Release of mercury from dental amalgam fillings in pregnant rats and distribution of mercury in maternal
and fetal tissues. Toxicology, 163(2-3):115-126. Drasch, G., Schupp, L, Hofl, H., Reinke, R. and Roider, G. 1994.
Mercury burden of human fetal and infant tissues. Eur. J. Pediatr., 153, 607-610. Vimy MJ, Takahashi Y,
Lorscheider FL. 1990. Maternal-fetal distribution of mercury (203Hg) released from dental amalgam fillings. Am J
Physiol ,258(4 Pt 2):R939-945.

2 Drasch, G., S. Aigner, G. Roider, F. Staiger and G. Lipowsky. 1998. Mercury in human colostrum and early
breast milk. Its dependence on dental amalgam and other factors. J Trace Elem Med Biol., 12(1):23-27. Drexler H,
Schaller KH. 1998. The mercury concentration in breast milk resulting from amalgam fillings and dietary habits.
Environ Res., 77(2):124-129. Vimy MJ, Hooper DE, King WW, Lorscheider FL. 1997. Mercury from maternal
"silver" tooth fillings in sheep and human breast milk. A source of neonatal exposure. Biol Trace Elem Res.,
56(2):143-52.

13 Richardson, 1995 (Addendum 1); Richardson and Allan, 1996 (Addendum 2)
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Several countries, including Canada', Sweden', Norway'®, Germany and Austria'’ have now taken or initiated

steps to reduce or the use of amal, as a dental restorative material. Canada has identified an obligation

of informed consent and made a series of recommendations regarding in whom amalgam should NOT be used. The
identified groups include pregnant women, children, and persons with kidney discascs, among others. In Sweden,

with a national socialized dental health care program, the placement of amalgam fillings is no longer funded.

The Superfund program in the United States does not permit as much mercury exposure to residents near those sites
as is currently permitted in the United States from the use of amalgam as a dental restorative material'® (Figure 1).
Dental amalgam is a hazardous waste and landfill sites contaminated with waste mercury amalgam have been listed

as Superfund sites'. Yet its placement directly into the human body is still permitted, if not promoted™.

™ Health Canada’s recommendations concerning population groups in which amalgam use should be avoided is
attached as Addendum 3 and may be found at: http://www he-sc.ge.ca/hpb-

Tick T 3
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' Forssell, J., E. Gustafsson and H. Parkman. 2001, Global assessment of mercury and its compounds:
Contribution from Sweden. Submission to the United Nations Environment Programme Global Assessment of
Mercury and its Compounds. Dated August 24, 2001. hitp://www.chem.unep.ch/mercury/gov-sub/sub28gov.pdf

16 Norwegian Directorate for Health and Social Services (NDHSS). 2002, The Norwegian Directorate for Health
and Social Services encourages dentists to use an alternative to amalgam. Press release, dated July 11, 2002
(http://www.shdir.no/index.db27id=1522). Norwegian Directorate for Health and Social Welfare, July, 2002.
Directive for the Use of Dental Restorative Materials {(in Norway): Drafi for public comment. Information to dental
health personnel about the use of dental materials for restoring single teeth. See

http/fwww shdirno/index.db22id=1430 for the complete directive (in Norwegian)

'7U.S. Public Health Service (USPHS). 1997. Dental Amalgam and Alternative Restorative Materials: An Update
Report to the Environmental Health Policy Committee, U.S. Department of Health and Human Services, Working
Group on Dental Amalgam. http://www.health.gov/environment/amalgam?2/National html

'8 Exposure to mercury from a Superfund site can not exceed what the U.S. EPA has determined to be the Reference
{"safe’) Dose or Reference Concentration. Average amalgam-related mercury exposure exceeds that reference level
with 12 or more average amalgam fillings in an adult (see Figure 1} and with more than 3 average fillings in a young
child. However, larger-than-average fillings will result in greater than average exposures leading to a lower number
of fillings to reach the reference dose. S or more fillings in an adult, and more than 1 filling in a toddler, will result
in exceeding the reference dose developed by Richardson (1995).

' For example, see Parris Island Marine Corps Recruit Depot NPL Site
(http://www.epa.gov/superfund/sites/npl/nar1443 htm)

? Social dental health care programs for the poor and other disadvantaged groups will only fund the placement of
ammalgam in most cases
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In both the US and Canada, efforts are now underway to force major industries, particularly coal-fired electrical
generators, to spend hundreds of millions or perhaps billions of dollars to reduce or eliminate mercury emissions.
The reduction of mercury emissions to the environment is a worthwhile cause worthy of your support. However, the
reductions in mercury emissions that will result from those massive expenditures will do little to reduce mercury
exposure in the general population; not as long as dental amalgam is still in use. Industrial emission reductions will
reduce mercury levels in the atmosphere and, with time, in the environment in general, but exposures in the general
population will change only marginally, if at all, since most do not eat fish from mercury impacted lakes and rivers,

and their main source of exposure has been planted directly in their teeth.

If the desired goal is to reduce mercury exposure in the United States population, then massive action on minor
contributors to that exposure will be ineffective. Dental amalgam use must be reduced or eliminated if a significant

reduction in mercury exposure in the US population is to be achieved.
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Figure 1. Published estimates of human mercury vapour exposure due to the presence of dental amalgam
fillings. Estimates offered by supporters of the continued use of dental amalgam (Mackert, 1987,
1991; Berglund, 1990, Olsson and Bergman, 1992; Mackert and Berglund, 1997) are significantly
out of step with all other researchers on this issue, including the Committee to Coordinate
Environmental Health and Related Programs (CCEHRP) of the U.S. Public Health Service.
EPA’s Reference (‘safe’) Concentration for elemental mercury of 0.3 gm® comverted to
equivalent absorbed dose of 3.8  g/day based on daily (24 hour) adult inhalation rate of 16 m*/day
(Allan and Richardson, 1996), and an inhalation absorption factor of 80% for elemental mercury
(WHO, 1991). Amalgam-related mercury exposure exceeds the EPA’s reference level in a large
proportion of the population. However, elemental mercury’ exposures arising from Superfund
Sites would not be permitted to exceed that reference level.

s (PP
s 5o
Y;‘_;““ peres 6;}3&«;\

Mackert, 1987
Mackert, 1991
Mackert & Berglund, 1997

Berglund, 1990
Olsson & Bergman, 1992

- — 1.24; 0514183
® 12

1to

1.7;0.4-4.4

2.3;05-4
Patterson et ak, 1985
Clarkson et al., 1988

. 650->27

7535 -17.5—

Aronsson et al., 1989
Vimy & Lorscheider, 1990
WHO (1991)

CCEHRP (1993)

Weiner & Nylander, 1995
Halbach (1995) A

Halbach (1995) B
Richardson (1995) A
Richardson (1995) B

9.1;1.5-215

10; 4.0-14.7

1-12.5

4.5;0.3-13.9

b 3.4;0.1-11.8,;
'

3.450.15- 11j6

T T R L DL R

1
T 3.7;0.24 - 11§ o

<

5 10 15
Estimated adult Hg dose from amalgam (Ik/day)

30



44

References to Figure 1,

Allan, M. and Richardson, G.M. 1998. Probability Density Functions Describing 24-hour Inhalation Rates for Use in
Human Health Risk Assessments. Human and Ecological Risk Assessment, Vol. 4(2), 379-408.

Aronsson, AM., B. Lind, M. Nylander and M. Nordberg. 1989. Dental amalgam and mercury. Biclogy of
Metals,2, 25-30.

Berghmd, A. 1990. Estimation by a 24-bour study of the daily dose of intra-oral mercury vapor inhaled after release
from dental amalgar. £ Dent. Res., 69, 10, 1646-1651.

Clatkson, T.W., L. Friberg, J.B. Hursh and M. Nylander. 1988. The prediction of intake of mercury vapor from
amalgams. In: Clarkson, T.W,, L. Friberg, G.F. Nordberg and P. Sager {eds.}). Biological Mosmitoring of
Metals. Plenum Press, New York. pp. 247-264.

Committee to Coordinate Environmental Health and Related Programs (CCEHRP). 1993, "Dental Amalgan: A
Scientific Review and Recommended Public Heaith Service Suategy for Research, Regulation and
Education." Final Report of Subcommittee on Risk M ‘Washington: Department of Health and
Human Services.

Halbach, S. 1995. Estimation of mercury dose by a novel quantitation of elemental and inorganic species released
from amalgam. [nt Arch Occup Environ Health, 67(5):295-300.

Mackert, JR. Jr. 1987. Factors affecting estimation of dental amalgam mercury esposure from measurements of
mercury vapor levels in intra-oral and expired air. J. Dent. Res., 66(12): 1775-1780.

Mackert, JR. Jr. 1991, Dental amalgam and mercury. JADA, 122: 54-61,

Mackert, JR. Jr. and A. Berglmd. 1997. Mercury exposure from dental amalgam fillings: absorbed dose and the
potential for adverse health effects. Crit Rev Oral Biol Med., 8(4):410-436.

Olsson, S. and M. Bergman. 1992. Daily dose calculations from measurements of intra-oral mercury vapor. J. Dent.
Res., 71, 2,414-423,

Patterson, L.E., B.G. Weissberg, and P.J. Dennison, 1985. Mercury in human breath from dental amaigams. Bufl.
Environ. Contam. Toxicol., 34, 459-468,

Richardson, GM. August 18, 1995, 4 of mercury exposure and visks from dental amalgom. Prepared on
behalf of the Bureau of Medical Devices, Health Protection Branch, Health Canada. Ottawa. 109p.

Richardson, G.M. and M. Allan. 1996, A Monte Carlo Assessment of Mercury Bxposure and Risks from Dental

Ampal, Humar and Ecological Risk A 2(4):709-761.

Vimy, M.J. and F1. Lorscheider. 1990. Dental amalgam mercury daily dose estimated from infra-oral vapor
measurements: a predictor of mercury accumulation in hnman tissues. J. Trace Elem. Exper. Med., 3, 111-
123.

Weiner, J.A. and M. Nylander. 1995. An estimation of the uptake of mercury form amalgam fillings based on
urinary excretion of mercury in Swedish subjects. Science of the Total Environment, 168: 255-265.

World Health Qrganization (WHO). 1991. Inorganic mercury. Environmental Health Criteria 118. International
Programme on Chemical Safety, Geneva. 168p.

31



45

Mr. BURTON. Thank you, Dr. Richardson.

Dr. Fischer, how are you?

Mr. FISCHER. Great. How are you?

Mr. BURTON. You are recognized.

Mr. FiSCHER. Good morning, Mr. Chairman, members of the com-
mittee, and guests. My name is Rich Fischer. I am a dentist. I have
been practicing for 30 years. Over 20 years ago, based on informa-
tion available at that time, I made an ethical decision to stop using
mercury in my practice. Dental amalgam, or silver mercury fillings,
whatever you would like to call them, contribute more mercury to
the body burden in humans than all other sources, including die-
tary and vaccines put together. These fillings contain 50 percent
mercury, which is more neurotoxic than lead, cadmium, or even ar-
senic.

To put this in perspective, the amount of mercury contained in
one average size filling exceeds the U.S. EPA standard for human
exposure for over 100 years. Put in other terms, it takes only one-
half gram of mercury, the amount in one filling, to contaminate all
fish in a 10-acre lake.

Mercury vapor escapes from dental amalgam fillings and is read-
ily absorbed into the body. It accumulates in all body tissues and
has been shown to cause pathophysiology, which means abnormal
changes in the way our organs function. Furthermore, in the case
of pregnant women with mercury fillings, the mercury readily
passes from her bloodstream through the placental barrier and ac-
cumulates in the developing fetus. Mercury from dental amalgam
has also been shown to concentrate in mother’s milk, providing not
only a prenatal, but a perinatal and a postnatal exposure for the
developing child whose immune system and central nervous system
are exquisitely vulnerable to this poison.

Scrap amalgam mercury, that unused portion of the filling mate-
rial remaining after the filling is made, must by law be handled as
a toxic waste disposal hazard. It cannot be thrown in the trash,
buried in the ground, or incinerated. Yet, some will justify storing
this same mixture in people’s mouths just inches from the brain
stem and declare it harmless. That just does not make sense to me.

Governments of six other countries, including Canada, Germany,
and the United Kingdom, have placed restrictions and/or issued
advisories against the use of mercury in dental fillings, particularly
in children and pregnant women.

In addition to the direct exposure to humans from dental fillings,
there exists a secondary route of exposure from dental offices. Pub-
lished research shows that between 14 percent and 75 percent of
the mercury found in municipal waste waters originate from dental
offices. This poison finds its way into our rivers and oceans where
it contaminates fish as well as the environment.

There is not scientific debate over the following facts regarding
mercury from dental fillings:

One, mercury is more toxic than lead, cadmium, or even arsenic.

Two, mercury escapes from dental amalgam fillings continuously
as a vapor.

Three, some 74 to 100 percent of inhaled mercury vapor is ab-
sorbed into the human body.
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Four, inhaled mercury vapor from dental fillings accumulates in
the body to levels which cause pathophysiology.

I would like to direct your attention to the graph, please. The
graph represents data on mercury intake for the unborn fetus and
newborn. On the left here, this is the fetus, this is the first 9
months of life for the newborn, and this is the second 9 months.
I have broken this data down into those three equal time periods.

Again, these data are taken directly from published studies by
mercury toxicologists, not from dentists publishing in dental jour-
nals, in the World Health Organization. The intake data again is
divided into three intervals of 9 months each. The red indicates
mercury intake into the fetus and the child from dietary sources.
The black represents intake into the fetus from the mother’s fill-
ings. The blue represents mercury intake to the child from vac-
cines. And the green represents the EPA upper limit of exposure
for adults. We have no standard for children or fetuses.

Any toxicologist will tell you that the larger and the earlier the
absorbed dose of a poison the greater the degree of damage. The
FDA has very wisely been looking at this tuna fish, swordfish,
shark situation and advising pregnant women not to be eating
those fish because of the dietary intake. I submit that the big one
has gotten away. They have not dealt with the issue of mercury
from amalgam, which is the earliest and the largest insult to the
child.

Also in my testimony there is a list of bibliography which show
that there are a number of human and animal studies published
in peer reviewed journals demonstrating the transfer of mercury
from amalgam fillings of pregnant females into the brains of un-
born babies. There are no studies that contradict those findings.

You have heard a lot of science already this morning. I would tell
you that this issue is really not that complicated. The Environ-
mental Protection Agency says that amalgam is a toxic waste dis-
posal hazard before we put it into the mouth, it is a toxic waste
disposal hazard after we take it out of the mouth, and it does not
take a genius to figure out what it is in the mouth. Thank you.

[The prepared statement of Mr. Fischer follows:]
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Mr. BURTON. Thank you, Dr. Fischer.

Dr. Mackert.

Dr. MACKERT. Mr. Chairman and members of the committee, my
name is Rod Mackert. I am a dentist, I hold a Ph.D. in material
science, and I am a professor of dental materials at the Medical
College of Georgia School of Dentistry, and a member of the ADA
Council on Scientific Affairs. I speak on behalf of the more than
140,000 members of the ADA, the voice of more than 70 percent
of the Nation’s dentists. I am grateful for this opportunity to dis-
cuss dental amalgam, which increasingly is a subject of con-
troversy, the discussion often marked by half-truths and misin-
formation.

I want to begin by stating categorically that dental amalgam is
a safe and effective treatment option for dental decay. I also want
to clarify the ADA’s role. It is not our intention to advocate one re-
storative material over another. We are here to attest to the safety
of dental amalgam. Our purpose is also to help dentists and pa-
tients understand all of the appropriate treatment options that are
available to fill cavities, to provide that scientific basis for profes-
sional choice of safe materials, and to defend the rights of dentists
and their patients to make informed choices among those safe op-
tions. And the vast majority of American dentists support us in
that purpose.

The ADA wants dentists and patients to understand dental treat-
ment. I call your attention to the chart on restorative materials
that is in the materials that we have provided, which the ADA pre-
pared to help dentists understand the various restorative options.
Amalgam is, by far, the most thoroughly researched and tested re-
storative material among all those that we dentists use. That is
why we oppose any legislative or regulatory action to limit its con-
tinued appropriate use.

One of the principal difficulties in designing a study on low-dose
neurological effects of any substance is identifying an appropriate
control group. To be valid, such studies must compare apples to ap-
ples. In this light, a particularly important study population is that
of the Swedish Adoption Twins Study of Aging, or SATSA, con-
ducted by the Karolinska Institute which awards the Nobel Prize,
which evaluated twins reared apart and control twins reared to-
gether. A total of 587 subjects with mean age of 66 years were
studied. The authors concluded, “This study does not indicate any
negative effects from dental amalgam on physical or mental health
or memory functions in the general population over 50 years of
age.”

A 1998 multi-center study by Amelcart and colleagues examined
4,787 patients to determine whether there is a difference in symp-
toms between patients with and without amalgam fillings. They
concluded, “Based on the present results, the first question of the
study, whether patients with amalgam fillings differ from patients
without amalgam fillings in regard to clinical symptoms, has to be
answered with a clear no. Additionally, there was no quantitatively
assessable relationship between the presence or intensity of special
symptoms and the number of amalgam surfaces.”

Many other human studies have investigated the possible rela-
tionship between dental amalgam and Alzheimer’s disease, mul-



55

tiple sclerosis, adverse pregnancy outcomes, reduced immune com-
petence, impaired kidney function, or other adverse health effects
and they have found none. This is not to say that we consider the
book closed. Significant research about dental amalgam is ongoing,
most notably two major studies supported by the National Institute
of Dental and Craniofacial Research which you will hear about
from the next panel. We enthusiastically support these efforts and
any other legitimate research that deepens our understanding of
the science behind dental practice.

Simply put, mercury and dental amalgam are very different sub-
stances and using the terms interchangeably is misleading. When
mercury is mixed with other metals such as silver, copper, and tin
it forms inter-metallic compounds that behave completely dif-
ferently from liquid mercury. The ADA is not alone in its position
that dental amalgam is safe and effective. The National Institutes
of Health, the U.S. Public Health Service, the Centers for Disease
Control and Prevention, the Food and Drug Administration, and
the World Health Organization, among others, have independently
reached the same conclusion.

The Alzheimer’s Association, the National Multiple Sclerosis So-
ciety, and the American Academy of Pediatrics all have explicitly
stated that there is no scientific evidence linking dental amalgam
with any known disease or syndrome that these groups track.
These organizations exist to understand these diseases and to ad-
vocate for those who suffer with them. They would not put their
reputations and the safety of their members on the line if they did
not agree with the majority of the scientific community that dental
amalgam is safe.

Dentists use amalgam because it is durable and easy to handle,
and therefore particularly useful for large fillings in back teeth on
which the bite pressure is greatest. It is especially valuable for
treating children and some disabled patients who have difficulty
keeping still because it can be placed quickly and does not require
a perfectly dry environment. Any dentist who has placed a good
filling in a moving 3 year-old can tell you how important this is.

It should go without saying that if we doubted the safety of
amalgam, its qualities, durability, ease of use, and cost-effective-
ness would not matter. But this is not the case. Dental amalgam
is safe. We are greatly concerned that emotionally and scientifically
invalid reports about amalgam are confusing and even alarming
people to the point where they will not seek necessary dental care.
Postponing needed care only ensures that the problem will get
worse. Mr. Chairman, amalgam fillings are no threat to patients.
The real danger is untreated dental disease. Amalgam is an excel-
lent material, albeit only one of many, in our fight against dental
disease. We urge you to consider only valid, scientific information
and take no action that would rob us and our patients of this valu-
able safe and effective therapy.

[The prepared statement of Mr. Mackert follows:]
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Mr. Chairman and members of the Committee, thank you on behalf of the American
Dental Association (ADA) for inviting us 1o testify today. The ADA is very pleased to
speak to the safety and efficacy of dental amalgam and the Association’s position that
every dental patient should have an opportunity to make an informed choice about his or
her dental treatment options.

If the Association believed that dental amalgam posed a threat to the health of dental
patients, we would advise our members to stop using it. But the best and latest available
scientific evidence indicates that it is safe. Banning amalgam would deprive patients and
dentists of an essential treatment option that is clinically and scientifically substantiated
to be safe and effective. .

The ultimate decision about what filling materials to use is best determined by the patient
in consultation with the dentist. Toward that end, the ADA has developed a chart that
compares restorative dental materials. (See attachment #1) The chart provides easily
understood comparative information on thirteen distinct factors, including durability,
clinical considerations, loakage and recurrent decay, and resistance to wear and fracture.
This information sheet has been widely circulated through ADA publications and is on
our website.

Rep. Diane Watson (D-Calif.) in April introduced H.R. 4163, the Mercury in Dental
Filling Disclosure and Prohibition Act, which would ban the use of dental amalgam by
2007. Congresswoman Watson’s attempt to ban dental amalgam because of concern for
patient safety flies in the face of accepted scientific information about the safety of dental
amalgam.

Dental Amalgam Qffers a Safe, Cost-Effective Treatment Option

Tt shonld be clearly understood at the outset that dental amalgam and mercury are not the
same thing, and their characteristics and properties are not interchangeable. Chlorineisa
toxic gas, but when combined with sodium, a toxic metal, table salt is the resulting
product. No one compares the proprieties of table salt to either chlorine or sodium.
Similarly, when mercury is combined with other metals to make dental amalgam, it is
safe for use in accepted dental applications,

Dental amalgam has been used for more than 150 years. After all that time, and
considering the billions of amalgams that have been placed, we would expect to see some
epidemiological evidence if there were any ill effects on patient health. Instead, we have
fewer than 100 cases of documented localized allergic reaction. ‘

Thousands of dentists and their staffs work with dental amalgam every day, with no
demonstrated ill effects on their health. Dentists are exposed daily to a number of
materials, often at dosage levels and durations much higher and longer than a patient, so
it is likely that any adverse outcomes would be manifested first in the dentist. Again, we
simply have not seen them in the case of amalgam.
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The ADA has funded many studies looking at potential occupational hazards facing
dentists, including mercury from amalgam. The American Dental Association Health
Foundation (ADAHF) has compiled the largest repository of data on the occupational
health of dentists from data gathered at the annual ADAHF Health Screening Program.
Research has been done on the mean urinary mercury levels of dentists from 1975-83 and
again from 1984-2001 (Chou H-N, in press; Naleway CA, 1985). The research shows
that dentist urinary mercury levels are well below established limits for occupational
exposure. Dentist urinary mercury levels have fallen from 1975, until they now approach
those of the general population. This is largely due to better mercury hygiene methods
prompted by the ADA, such as the use of precapsulated amalgam. ADA investigators
have looked at a possible correlation between kidney dysfunction and urinary mercury
levels (Naleway CA, 1991). None was found.

ADA scientific investigators have examined whether enteric bacteria might have the
ability to convert inhaled or ingested mercury to more toxic organic (methyl) mercurials.
They hypothesized that, if bioconversion did occur, then occupationally exposed dentists
would show higher levels of organic mercury in blood than non-dentists. Their research
showed no significant difference in organic mercury levels. Higher blood organic
mercury levels did not correlate with the number of amalgams in an individual’s mouth,
nor did it correlate with the number of amalgams placed or removed by the dentists.
However, organic mercury did correlate well with the frequency of seafood consumed.
This study concluded that bioconversion of mercury from amalgam in an occupationally
exposed group did not occur at a detectable level (Chang S-B 1992, 1990, 1988, 1987;
Siew C, 1987).

Of course, if amalgam presented a health hazard, no cost considerations would warrant its
continued use, and the ADA would be the first to advise its members of the risks.
However, the major U.S. and international scientific and health bodies, including the
National Institutes of Health, the U.S. Public Health Service, the Food and Drug
Administration, the Centers for Disease Control and Prevention and the World Health
Organization, among others, have all stated that dental amalgam is a safe restorative
material. In fact, dental amalgam is the most thoroughly researched and tested restorative
material among all those in use.

Indeed, the Alzheimer’s Association, the Autism Society of America, the National
Muttiple Sclerosis Society and the American Academy of Pediatrics all have explicitly
stated that there is no scientific evidence linking dental amalgam with any known disease
or syndrome that those groups track. These organizations, which devote their entire
efforts to understanding the diseases they represent, surely would not make such
statements without confidence that they are true.

Not only is dental amalgam safe, it remains a valuable restorative option for dentists and
their patients because it is so effective. Banning dental amalgam would have a dramatic
effect on oral health care. At present, there is no direct restorative material that works as
well as amalgam for certain types of fillings. Amalgam, unlike other direct restorative
materials, tolerates moisture during placement. That is important for fillings in places
that are difficult to keep dry, like below the gum line. Amalgam is also still the strongest,
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most durable direct restorative material for large, load-bearing restorations on the
posterior teeth. Certain indirect restorative materials, like gold and porcelain, may also
be suitable for these situations. But they are considerably more expensive because of the
material and because they require at least two office visits and laboratory services to
complete. The U.S. Public Health Service, at its website, addresses the economic impact
of banning amalgam: “[A] total conversion from dental amalgam to alternative materials
would cause a significant increase in U.S. health care costs.”

In fact, many patients choose dental amalgam because while safe, it is less expensive than
the alternatives. Dental amalgam is approximately 25 to 30 percent less expensive on
average than the next least expensive restorative material, composite resin, according to
the ADA Survey Center’s 1999 Survey of Dental Fees. Cost is a major consideration for
most individuals seeking dental care because, unlike medical insurance, a good deal of
patients’ own money is used to pay for dental services. The demand for dental services is
significantly responsive to changes in dental fees — it’s intuitive, the higher the fees, the
lower the demand. As a consequence, fewer people are likely to seek needed dental
treatment in a timely fashion as the cost of care rises, or if a safe, less costly material
were not allowed for use.

U.S. Federal Agencies and International Organizations Congclude that
Dental Amalgam is Safe

As questions have arisen about the safety of dental amalgam related to its mercury
content, they have been investigated by responsible bodies and answered to the
satisfaction of the major U.8. and international scientific and health organizations. From
1991 to 1992, the U.S. Public Health Service (PHS) performed a comprehensive risk
assessment of dental amalgam. In 1993, the PHS issued a report on its findings and
concluded that dental amalgam did not have any adverse health effects other than a few
reported cases of allergic reaction due to individual sensitivity rather than the amalgam
itseif. Specifically, a Risk Assessment Subcommittee of the PHS, comprised of 34 senior
level experts from the fields of health promotion and disease prevention, dentistry, dental
materials, toxicology, and biostatistics, reviewed nearly 120 publications that reported the
results of studies on levels of exposure to mercury. The Risk Assessment Subcommittee
found that available data showed that there were no health hazards identified in non-
occupationally exposed persons.

A companion PHS subcommittee, the Benefits Assessment Subcommittee, reviewed the
benefits of dental amalgam products. It concluded that dental amalgam, which had been
used successfully to treat millions of individuals, was an effective restorative material.
The subcommittee also stated that dental amalgam products had reasonable clinical
serviceability, wide potential applications, ease of manipulation, and relatively low cost.

The conclusions reached in the 1993 PHS Report were reaffirmed by the PHS in both
1995 and 1997. The 1997 PHS Report included information from two PHS-sponsored
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workshops on mercury and amalgam safety. Both workshops concluded that scientific
evidence did not Hink mercury vapor exposure, at typical levels associated with dental
amalgam restorations, with an unaceeptable or significant health risk to the general
population.

Moreover, in response to several citizen petitions filed in 1993 requesting that FDA take
various actions regarding dental amalgam and mercury — including banning dental
mercury — the FDA convened a group of experts fo assess the extensive scientific
publications submitted by the petitioners seeking to demonstrate that amalgam was
unsafe. The publications cited by the petitioners were grouped by study type (i.e.,
general toxicology, neurotoxicology, immunotoxicology, epidemiology, dental/clinical
materials) and disseminated to scientific specialists and dental professionals recruited
from various PHS agencies. The government reviewers focused on five major areas of
concern: (1) adeguate controls; (2) methodological flaws; (3) mercury exposure
measurements; {4) relevance of the article to dental amalgam safety assessment; and (5)
fetal mercury sxposure.

Uhtimately, none of the experts who reviewed the petitioners’ data concluded that dental
amalgam restorations caused adverse health effects to patients. The experts involved in
this review, like those authoring the 1993, 1993, and 1997 PHS Reports, were familiar
with the characteristics of both free mercury and dental amalgam. Free mercury, like
other heavy metals, can be toxic, depending on the dose level. Dental amalgam does not
share the same toxicity characteristics of mercury. These experts concluded that there is
no evidence in the medical or dental literature to suggest that individuals with dental
amalgam restorations will experience adverse health effects from these restorations.

In addition, the FDA has evaluated a number of reports from international authorities that
both assessed the available body of scientific literature as well as reviewed the opinions
of leading researchers and renowned experts in the fields of oral health, toxicology,
medicine, and other related disciplines. Expert groups from Sweden, New Zealand,
Canada, and the European Commission all concluded that the minimal exposure to
mercury from dental amalgams does not have an adverse effect on patients’ health, with
the exception of isolated cases of allergic reactions noted above.

Likewise, a report generated from a nine-country information exchange concluded that no
systernic toxic effects have been shown to be related to dental amalgams. Also, several
studies included in a comprehensive report published by the World Health Organization
concluded that there is no direct evidence of an adverse effect on patients’ general health
from dental amalgam.

Issued in late 1997, the FDI World Dental Federation and the World Health Organization
consensus statement on dental amalgam stated, "No controlled studies have been
published demonstrating systemic adverse effects from amalgam restorations.” The
document also states that, aside from rare instances of local side effects of allergic
reactions, "the small amount of mercury released from amalgam restorations, especially
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during placement and removal, has not been shown to cause any ... adverse health
effects.”

In its 1997 Annual Report, the FDA conducted an extensive literature search on dental
amalgam. The findings of the Office of Science and Technology are included here:

In response to three citizen's petitions, the Working Group on Dental Amalgam, a
group under the PHS Environmental Health Policy Committee, was charged with
evaluating 175 citations related to the potential adverse effects of dental amalgam
mercury. OST scientists organized the review literature in order to determine if
the science cited by the petitioners, in whole, or part, shed any new light on the
safety of dental amalgam and past risk assessments performed by PHS and
others. The citations represented an assortment of literature, including peer-
reviewed publications, non-refereed publications, untransiated foreign
documents, print media articles, and letters to the editor.

Therefore, OST scientists first performed a triage of the citations in order to focus
its evaluation on these studies that met a set of criteria established by the review
group. This process resulted in 57 articles, which were reviewed by scientific
experts from FDA, CDC, and NIH representing disciplines of general toxicology,
neurotoxicology, immunotoxicology, epidemiology, dental materials, and clinical
dentistry. These experts commented on the strengths and weaknesses of each
paper, the appropriateness of methodologies, control groups and statistics, and
whether the conclusions were supported by the data.

The conclusions drawn by these experts were overwhelmingly unanimous. None
of the reviewers suggested that any study under review would indicate that
individuals with dental amalgam restorations would experience adverse health
effects. When the citations were considered in the aggregate, the data did not
imply to the reviewers that adverse human health effects would occur as a result
of exposure to dental amalgam.

And, finally, critics of dental amalgam have often cited the Agency for Toxic Substances
and Disease Registry’s (ATSDR) 1999 Report titled “Toxicological Profile for Mercury”
as evidence the federal government believes dental amalgam is dangerous. Specifically,
opponents of dental amalgam incorrectly claim that this report concludes that mercury
vapors released from amalgam pose a major health risk for the developing brains of
children.

The 1999 ATSDR Report reviewed a wide spectrum of literature in this area; being
included in this review does not mean that the reviewers agreed with the study’s
conclusions. The broad scope of the 1999 ATSDR Report includes a subsection entitled
“More on Health Effects and Dental Amalgam” to specifically address the state of the
science with regard to dental amalgam. This section clearly concludes and states that
“[a] number of government sponsored scientific reviews of the literature on the health
effects associated with the use of dental amalgam have concluded that the data do not
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demonstrate a health hazard for the large majority of individuals exposed to mercury
vapor at levels commonly encountered from dental amalgam.”

Additional Studies Support the Safety and Efficacy of Dental Amalgam

There have been numerous peer reviewed scientific studies concerning the safety of
dental amalgam. These studies disprove any link between dental amalgam and various
medical conditions. We have listed some of them below:

e Mackert IR, Berglund A. “Mercury exposure from dental amalgam fillings:
absorbed dose and the potential for adverse health effects™ Crit Rev Oral Biol
Med 1997; 8:410-436.

The researchers conducted a critical review of the scientific literature on mercury
exposure from dental amalgam and examined the question whether adverse health effects
are attributable to amalgam-derived mercury. Taking into consideration the release rate
of such mercury vapor from amalgam and various parameters that influence the
absorption of mercury vapor, their analysis of the literature showed that the daily
absorbed doses of mercury from amalgam restorations is quite low: from 1 -2 pg for
inhaled mercury and less than 1.5 pg for ingested mercury.

Conclusions: These low levels are unlikely to constitute a health hazard.

e Dahl J. E., Sundby J, Hensten-Pettersen A, Jacobsen N. " Dental workplace
exposure and effect on fertility” Scand J. Work Environ Health 1999 Jun; 25(3):
285-90.

The study groups consisted of 558 female dental surgeons (1/3 of whom placed more
than 50 fillings a week) and 450 high school teachers (control) that had given birth in
Norway to at least 1 living child. The study comprised data from a total of 1408
pregnancies. The effects of practicing dentistry and of the given workplace exposure on
fertility were analyzed with the discrete proportional hazard regression method.
Conclusions: Occupational exposures had no clear adverse effects on fertility among the
female dental surgeons studied.

» Schuurs A. H. " Reproductive toxicity of occupational mercury. A review of the
literature” J. Dent 1999; 27(4): 249-56.

This paper provides insight into the potential reproductive effects on handling dental -
silver amalgam. Both animals and case reports and epidemiological studies were
reviewed.

Conclusions: The studies conclude that there are no adverse effects to reproductive
function from exposure to mercury in the dental office. Consequently, given the even
lower exposure to mercury from dental amalgam, the patient is at even less risk than
dental staff.
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o Saxe S.R., Wekstein M.W. et al. " Alzheimer's disease, dental amalgam and
mercury”, JADA 1999 Feb; 130(2): 191-9

This study consisted of 68 human subjects with diagnosed Alzheimer's disease and 33
control subjects without Alzheimer's to determine mercury levels in multiple brain
regions at autopsy and to ascertain the subjects’ dental amalgam status and history.
Conclusions: Mercury in dental amalgam restorations is not 2 neurotoxic factor in the
pathogenesis of this disease. The authors found that brain mercury levels are not
associated with dental amalgam, either from existing amalgam restorations or according
to subjects’ dental amalgam restoration history. Furthermore, dental amalgam
restorations, regardless of number, occlusal surface area or time, do not relate to brain
mercury levels.

o Ahlgwist M., Bengtsson C. et al, " Serum mercury concentration in relation to
survival, symptoms, and diseases: results from the prospective population study of
women in Gotherburg, Sweden™. Acta Odontol Scand 1999 June; 57(3): 168-74

This prospective population study of women in Gothenburg, Sweden was started in 1968-
69 and comprised of 1462 women aged 38-60 years at baseline. Follow-up studies were
conducted in 1974-75, 1980-81 and 1992-93.

Conclusions: No statistically significant correlation was observed between dental
amalgam and the incidence of diabetes, myocardial infarction, stroke, or cancer. No
association was established between disease and mercury on a population basis in
middle-aged and older women.

s  Wahl M.J. “Amalgam — resurrection and redemption. Part 1: The clinical
mythology of anti-amalgam”. Quintessence International 2001 32(7), 525-535

A literature search revealed that the vast majority of amalgam restorations do not cause
fractured cusps or have recurrent caries. Most amalgam restorations have been shown to
last longer than resin composite restorations. The use of dental amalgam has not been
banned in any country in the European Union. According to the latest scientific
information available, dental amalgam is a remarkably durable restorative material.
Conclusions: Although its appearance is unaesthetic, its clinical performance and
effectiveness are unsurpassed by those of resin composite.

e Wahl M.J. “Amalgam — Resurrection and redemption. Part 2: the medical
mythology of anti-amalgam”. Quintessence International 2001 32(3), 696-710

Literature review indicated that amalgam restorations release infinitesimaily small
quantities of mercury but not enough to cause systemic health problems. Mercury from
dental amalgam restorations cannot be linked to kidney damage, Alzheimer’s disease,
multiple sclerosis, other central nervous system diseases including ¢ amalgam disease’,
mental disorders, damage to the immune system, increases in antibiotic resistance, or
harmful reproductive effects.
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Conclusions: This review of the latest literature concludes that dental amalgam is a safe
and effective restorative material.

Research Continues

Research on dental amalgam is ongeing. The National Institute of Dental and
Craniofacial Research (NIDCR) is currently supporting two large clinical trials on any
effects on the health of dental amalgam and they should provide additional evidence to
support scientific answers to many of the questions raised about this material. Studies
underway for several years each in Portugal and the northeastern United States involve
direct neurophysiological measures, as well as behavioral and cognitive functional
assessments. In addition, the trials are monitoring the effects, if any, of amalgam on
immune function, antibiotic resistance and renal function.

Results of the studies are expected to be released sometime in 2006, yet HR. 4163
proposes to eliminate amalgam by January 1, 2007. Results thus far from these studies
have not raised any alarms that would cause the studies to be limited or discontinued, as
would be required if any adverse response were recognized.

The ADA believes we owe it to our patients to practice dentistry based on good science
and not act precipitously based on flawed or incomplete science. This approach has
provided Americans with quality oral health care that is second to none in the world. The
ADA is committed to making sure that our patients benefit from improvements in dental
practice that will come from sound science.

Conclusion

The ADA and its members are committed to placing patients” health first and to
following the guidance of sound science in preventing and treating disease. We also are
committed to providing patients with scientifically accurate information and fostering
open communication between patients and their dentists about all appropriate treatment
options ~ leaving it to the patient, in consultation with the dentist, to make the final
treatment decision. We are greatly concerned that emotional and scientifically invalid
reports claiming that amalgam is responsible for a variety of diseases are confusing and
alarming some people to the point where they may not seek care. The real danger to
patients is untreated dental disease. Amalgam is one of the excellent tools available in
our fight against dental disease. We urge you to consider only valid, scientific
information and not take any action that would deprive our patients of a repeatedly
proven safe and effective dental restorative material.
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A SELECTED BIBLIOGRAPHY ON AMALGAM SAFETY

The following bibliography is based on the current areas of amalgam controversy and
the staff of toxicology considered them to be significant milestones in the evolution of
continuing debate on the safery of amalgam.

Background: According to Paracelsus, an eminent Swiss alchemist and phys;c;an of the
16" century, * [Alall substances are poisons: there is none which is not a poison. The
right dose differentiates a poison and remedy.”

Before 1979, it was assumed that amalgam, once placed in prepared dental cavities,
remained inert and stable. This perception was first disputed after the publication of a
1979 Lancet paper by Gay et al. (Gay DD, Cox RD, Reinhardt JW 1979. “Chewing
releases mercury from fillings,” Lancet I (8123): 985-986). Later using a Jerome Gold
Film Mercury Vapor Analyzer (JGFMVA), Svare et al. were able to detect minute
amounts of mercury vapor released from hardened dental amalgam. The JGFMVA
registers changes in the electrical resistance of a gold film that occur when mercury is
adsorbed, and automatically transforms these changes into an amount of mercury. Within
the apparatus, this amount is divided by the programmed value of the sampling volume,
and the results are given as a concentration {mg Hg/cubic meter) on the display.
According to the manufacturer, these instruments are designed to analyze mercury vapor
in the workplace environment and to locate mercury spills. The following investigators
further confirmed Gay’s findings in subsequent years: Svare et al. 1981. “The effect of
dental amalgams on mercury levels in expired air.” J Dent Res 60:1668-1671; Abraham
JE et al. 1984. “The effect of dental amalgam restorations on blood mercury levels.” J
Dent Res 63(1): 71-73. The questions that then arose included the following: 1) how to
quantitate the amount of mercury vapor release from amalgam?; and 2) what potential
adverse biological effects would this released mercury vapor have on humans?

L Release of Mercury Vapor from Dental Amalgam

Vimy and Lorscheider were the first to perform systematic intra-oral mercury vapor
measurements to estimate the daily intake of mercury from amalgam fillings. Two of
their major publications remain controversial even today.

s Vimy MJ, Lorscheider FL (1985), “Inira-oral air mercury released from dental
amalgam,” J Dent Res. 64:1069-1071.

e Vimy MIJ, Lorscheider FL (1985), “Serial measurements of intra-oral air mercury:
estimation of daily dose from dental amalgam.” J Dent Res 64:1072-1075.

In these two papers, Vimy and Lorscheider estimated that the daily exposure to mercury
from dental amalgam is 48 ug, which approaches the limit established by OSHA for
inhalation of mercury vapor in a working environment. The methodology used by Vimy
and Lorscheider in these two papers has been severely criticized by other investigators,
including Mackert, JR (1987). “Factors affecting estimation of dental amalgam mercury
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exposure from measurements of mercury vapor levels in intra-oral and expired air.” J
Dent Res 66:1775-1780; Olsson S, Bergman M (1987). Letter to the editor. J Dent Res
66:1288-1289; Berglund et al (1988). “Determination of the rate of release of intra-oral
mercury vapor from amalgam.” J Dent Res. 67:1235-1242; Clarkson TW et al. (1988).
“The prediction of intake of mercury vapor from amalgams” in Biological monitoring of
toxic metals. Clarkson TW et al. New York: Plenum Press. pp. 247-264.

Olsson and Bergman have evaluated the study using a comprehensive inspiratory-
expiratory air-volume analysis, and concluded that the mercury release was 16 times less
than that claimed by Vimy and Lorscheider. Other investigators have since confirmed this
discrepancy (Bjorkman and Lind in 1992; Skare and Engqvist in 1994). In another
publication, Berglund (Berglund, A 1990, “Estimation by a 24-hour study of the daily dose
of intra-oral vapor inhaled after release from dental amalgam.” J Dent Res. 69:1646-1651)
reported that the estimated average daily dose of mercury vapor inhaled from amalgam
restoration was 1.7 ug, i.e. about 1% of the average daily amount obtained by a person
exposed for 40 hours per week to an environment where the WHO threshold limit value
(50 ug Hg/cubic meter air) is attained. The major error committed by Vimy and
Lorscheider is their methodology. The use of intra-oral mercury vapor measurements to
estimate daily uptake must take into account the differences between the collection
volumes and flow rate of the measuring instrument, and the inspiratory volume and the
flow rate of air through the mouth during inhalation of a single breath. Their failure to
account for these differences resulted in a substantial overestimation of the absorbed dose.

I1. Biotransformation of inorganic mercury into toxic organic mercury

¢ Heintze U, Edwardsson S, Derand T, and Birkhed D. “Methylation of mercury
from dental amalgam and mercuric chloride by oral streptococei in vitro.” Scand
J Dent Res 1983; 91:150-2.

The capacity of the oral bacteria Sireptococcus mitior, S. mutans and S. sanguis to
methylate mercury was investigated in vitro. Mercuric chloride and pulverized dental
amalgam in distilled water, respectively, were used as sources of mercury.,
Methylmercury was found in the bacterial cells of all three tested strains. The results
indicate that organic mercury compounds may be formed in the oral cavity.

This study, however, is relatively old and has never been duplicated by other laboratories
since its publication. In discussions with the authors many years ago, the impression was
given that the oral bacteria used in the study were developed in laboratory culture and
were mercury-resistant strains unlike what were naturally occurring in the oral cavity of
the patient. This study, nevertheless, has been frequently cited by others to support the
concept that the mercury vapor released from dental amalgam has the potential to be
biotransformed into more toxic organic mercury (methylmercury) species and resulting in
major adverse biological reactions in humans. This study was highly preliminary and
conducted in vitro in a bacterial culture system in laboratories.
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In vivo biotransformation of inorganic mercury into erganic mercury has not been
demonstrated in occupationally exposed dentists (Chang, SF, Siew C, and Gruninger SE,
“Factors affecting blood mercury concentrations in practicing dentists.” ¥ Dent Res.
1992; 71(1):. 66-74). Blood from volunteer dentists participating in the Health Screening
Program (HSP) at the American Dental Association (ADA} Annual Sessions was
collected from venipuncture and analyzed by cold-vaper atomic-absorption
spectrophotometry for total, inorganic and organic mercury. The authors concluded that
there is no detectable biotransformation of inorganic mercury to organic mercury in vivo,
However, the concentration of blood organomercury was positively correlated with the
frequency of fish consumption. Accidental mercury spills in the dental operatory may
contribute most to the concentration of inorganic blood mercury in the blood of dentists.

» ] Leistevuo, T. Leistevuo, H. Helenius, L. Pyy, M. Osterblad, P. Huovinen and J.
Tenovue. “Dental amalgam fillings and the amount of organic mercury in human
saliva” Caries Research 2001; 35:163-166.

Investigators took paraffin-stimulated saliva from 187 human subjects and measured both
the organic as well as inorganic mercury with a cold-vapor atomic absorption
spectrometry. They divided the subjects into amalgam (A), no lifetime exposure to
amalgam (NA), and amalgams removed (NAR) groups. The percentages of the study
subjects, whose fish eating frequency was <1 per week, were 2.3, 4.7 and 7.1 %,
respectively.

The authors concluded that the amount of organic and inorganic mercury concentrations
in saliva were significantly higher in subjects with amaigams than in NA and NAR
individuals. Organic Hg in saliva is linearly related to inorganic Hg implying that all
organic mercury came from mercury derived from amalgam. There is correlation
between inorganic and organic mercury with the number of amalgam surfaces in the
group with dental amalgams. Therefore, the authors concluded that amalgam fillings
might be the continuous source of organic mercury. Since organic mercury is known to
be more toxic than inorganic mercury, they speculated that inorganic mereury derived
from dental amalgam was biotransformed into organic mercury in vivo,

Although this study is provocative, the investigators could have selected the study
subjects more uniformly. There is a major discrepancy in age:

Group A: mean age 48; range 15-83
Group NA: mean age 24; range 18-65
Group NAR: mean age 50; range 18-65

Question: Do all subjects receive same type of amalgam products? Amalgams placed 40-
50 years ago are not the same as those placed most recently. The number of amalgam
fillings in Group A is huge, and the mean number of amalgam surfaces is 22; range 2-51.
Data on the number of amalgam fillings removed in the NAR group were not provided.
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Saliva sampling time varied. Although the studied subjects did not eat or brush teeth for
one hour prior to saliva sampling, subjects contributing saliva at 7:30 am had most likely
fasted overnight, while those contributing saliva later in the day, most likely had lunch or
breakfast. Diurnal variation and diet may assert an influence on the composition of saliva.

Methodology details were very sketchy and many questions remain to be answered. The
sensitivity provided by the investigators is one nmol/L, which is equivalent to 0.2 ng/mL.
Is this sensitivity achievable under the experimental conditions? Authors did not explain
the “zero” values in the Hg range. The investigators used stimulated whole saliva, which
is a mixture of secretion from three pairs of different glands, and all of them are richly
perfused by blood. Whole saliva is full of cell debris and proteins. Mercury extraction
from this type of sample is quite complicated. The authors provide little information on
the method and its reliability or reproducibility e.g. standard curve, percentage of
recovery etc. .
Salivary organic mercury observed most likely was derived from blood of the studied
subjects. It is unlikely that methylation of mercury occurred in the oral cavity during the
short transition time for paraffin-stimulation. Organic mercury, if formed, would rapidly
traverse tissue membranes and enter the circulatory system. Thus it seems very unlikely
that organic mercury would accumulate to be flushed out of the oral cavity with saliva.
Blood organic and inorganic concentrations levels were not provided in the paper to
verify their observation. These data are contradicted in another study published in the
JDR 71(1): 166-74, 1992. “Factors affecting blood mercury concentrations in practicing
dentists”. This study indicated that both dentist and non-dentist controls without
amalgam (zero) all have an organic mercury level around 4 ng/mL (20 nmoV/L). Even in
dentists with at least 12 amalgams (maximum mercury exposure), the blood organic
mercury level remained at about 4 ng/mL, concluding that in vivo bioconversion of
elemental mercury to organic forms did not occur at a detectable level. On the contrary
the Leistevuo study indicated that the concentration of organic mercury in saliva is at
least 5 times higher in the amalgam group (A) than both the control groups.

Biological Implications. If the concentration of organic mercury is converted to ng/mL
(ppb) from nmol/L, the concentration of organic mercury from the group (A) comes out
to be 2.8 ng/ml (ppb). This level is substantially below the MRL (minimal risk levels) set
by the U.S. Agency for Toxic Substances and disease Registry (ATSDR) at 0.3 ug/kg/day

or 300 ng/kg/day.

IIL. Central Nervous System

s Ngim CH, Foo SC, Boey KW, Jeyaratnam J, “Chronic neurobehavioural effects
of elemental mercury in dentists.” Br J Ind Med 1992 Nov; 49(11): 782-90.

Neurobehavioural tests were performed by 98 dentists (mean age 32) exposed to
elemental mercury vapor and 54 controls {mean age 34) with no history of occupational
exposure to mercury. The dentists were exposed to an average personal air concentration
time weighted average (TWA) of 0.014 me/cubic meter for a mean period of 5.5 years,
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and had a mean blood mercury concentration of 9.8 micrograms/L. In neurobehavioural
tests measuring motor speed (finger tapping), visual scanning {trail making), vissomotor
coordination and concentration {digit symbol), verbal memory (digit span, logical
memory delayed recall), visual memory (visual reproduction, immediate and delayed
recall), and visuomotor coordination speed (bender-gestalt time), the performance of the
dentists was significantly worse in these tests. In trail making, digit span, logical
memory delayed recall, visual reproduction delayed recall, and bender-gestalt time test
scores were more than 10% poorer. In each of the tests in which significant differences
were found in the block design time, the performance decreased as the exposed dose
increased. These results raise the question as to whether the current threshold limit value
of 0.050 mg/cubic meter (TWA) provides adequate protection against adverse effects of
mercury. This study has been used extensively by advocacy groups opposing the use of
amalgam to lower the TWA to the point of amalgam’s elimination from use.

The Ngim et al. study was rejected by ATSDR (1994) in the establishment for exposure
limits (Minimal Risk Level, MRL) for mercury because of methodological and reporting
deficiencies. Among the deficiencies cited by the ATSDR were: 1) exposure status of the
subjects was known to the investigators during testing; 2) mercury levels were not
reported for controls; 3) methods used to correct for confounders (especially the common
use in this population of traditional medicine contaimng mercury in Singapore) were not
reported; 4) the study involved the method in which exposure to mercury was estimated
rather than calculated as an actual measurement. The authors measured the dentists’
exposure on a single work day and used this measurement as an estimate of exposure;
and 5) the dentists in the Ngim et al. study typically worked 10 hours per day, six days
per week. It is unlikely that staff members of the group who served as controls had
comparatively demanding work schedules. This difference in work schedules may
explain the aggression score exhibited by dentists, since they were a self-selected group
that likely would have garnered higher aggression scores even prior to entering dental
school.

o Echeverria D, Heyer NJ, Bittner AC, Woods JS, Rohlman D and Anger K.
“Behavioural effects of exposure to Hg® from dental amalgam.” 2002, Society of
Toxicology annual meeting (Nashville), abstract #1023.

This study claims that chronic exposure to low levels of mercury cause significant
alterations of CNS function. The authors found a mean urinary mercury level 0f 2.51 £
3.01 pg/L in 2,835 dental professionals. From a subpopulation of 1,488 eligible subjects,
200 dentists (3.08 + 2.00 ug/L) and 200 assistants (1.96 = 1.82 pg/L) were chosen fora
battery of 16 behavioral tests repeated 6 months later. The criteria for eligible subjects
were not defined. The authors found significant neurological (CNS) impairment in 11
tests and no impairment in 5 tests. Ten of the eleven tests showed about the same level of
impairment significance (beta 0.11-0.20). The most pronounced impairment was in
mood (beta 0.38). However, mood was determined by the subject’s own very subjective
assessment and not by a more objective, independent test. When judging the validity of
results, one must consider the ability of the study to detect changes. In this study the
higher the beta, the more likely that a change in CNS effects will be detected. A beta of
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1.0 is certainty to detect a change, while a beta of 0 is no probability of detecting a
change. Therefore, this study shows very low probability of being able to detect a change
in CNS effects, and probably has no practical significance. That is, one is not likely to
experience noticeable CNS impairment in everyday activities from chronic exposure to 1-
5 pg/L of urinary mercury. Finally, the most important criticism of this study is its lack
of a non-dental, no amalgam control group for comparison. The authors acknowledge
that the general population has a 3-9 pg/L urinary mercury level. Their dental population
is at the low end of the general population range. Since the level of CNS impairment was
found to be extremely low in the dental group, might not the same result have been found
in a non-dentist control group?

» Bittner AC, Jr, Echeverria D, Woods JS, Aposhian HV, Naleway C, Martin MD,
Mahurin RK, Heyer NJ, Cianciola M. “Behavioral effects of low-level exposure
to mercury among dental professjonal: cross-study evaluation of psychomotor
effects.” Neurotoxicol Teratology. 1998 Jul-Aug; 20 (4): 429-39.

A cross-study design was used to evaluate the sensitivities of five psychomotor tasks
previously used to assess preclinical (subclinical) effects of low-level mercury (urinary >
or = 55 ug/L). This study by Bittner et al pooled dental professional subject populations
from six studies (including the one previously reported in 1995) over the last six years.
The five psychomotor tests were the Intentional Hand Steadiness Test (IHST); Finger
Tapping: The One-Hole Test; NES Simple Reaction Time (SRT); and Hand Tremor.
Multivartate analyses were conducted following the hierarchical analysis of multiple
response (HAMR) approach. Taken as a whole, the results of this study support the
following conclusions and recommendations: 1) the Intentional Hand Steadiness Test
(IHST) factor summary score is very highly related (B =0.42, p > ten to the six) to the
long-transformed urinary mercury at low levels (>55 ug/L) and holds occupational
relevance for dental professionals; 2) Use of dental professionals or another similarly
homogeneous group is recommended for future studies where low-level mercury
exposure and threshold effects are of concern; and 3) Statistical methodologies are
recommended for use in future studies for condensation of multiple scores into summary
scores with enhanced reliabilities, computation of these reliabilities, and using these to
derive correction for attenuation relationship with environmental exposure levels.

The subjects involved in these two studies were highly selective (urinary mercury greater
than 55 ug/L) and the study subjects’ past history of mercury exposure was unknown to
the investigators. Peak exposure in the past may play an important role in the
neuropsychological deficits observed in these subjects Albers et al. (Albers JW.
Kallenbach LR et al., “Neurological abnormalities associated with remote occupational
elemental mercury exposure,” Ann Neurol 24:651-659) in 1988 demonstrated that the
number of peak exposure events may be actually responsible for the neurological damage
that is revealed by neurobehavioral tests (i.e. the number of peak exposure events have
been shown to be a better predictor of neurological effects associated with exposure to
mercury than mean or cumulative Hg exposure levels). Furthermore, the average urinary
mercury level in practicing dentists participating in the ADA’s annual Health Screening
Program is currently at 3-5 ug/L, which is close to the general population. This most
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likely resulted from efforts in mercury hygiene education, as well as the persistent use of
pre-encapsulated amalgam preparations. The data presented in these two papers may not
be applicable to patients with amalgams. A recent study reported by a group of
investigators at the School of Public Health, Columbia University (Factor-Litvak PR,
Hasseloren G, Jacobs DM et al. “Mercury-containing amalgam and neuropsychological
function in health adults.” Joumal of Dent Res 80;special issue (absts. 1619 and 1791),
January 2001. In this study, the investigators examined whether the low levels of
mercury derived from amalgam were associated with subtle neuropsychological deficits
in a population of healthy, employed adults (age 30-49). This cross-sectional
epidemiologic study recruited 550 men and women for a study of dental health and
general well being, Data from a modified oral examination, laboratory assays, structured
questionnaire and neuropsychological test battery were used in this analysis. The authors
concluded that no statistically significant associations were found for any exposure
measure or any of the outcomes. These results do not provide evidence that low-level
mercury exposure, derived from dental restorations, is associated with
neuropsychological function in healthy, employed adults in this age group.

s Pendergrass JC, Haley BE, Vimy MJ, Winfield SA and Lorscheider FL, “Mercury
vapor inhalation inhibits binding of GTP fo tubulin to rat brain: similarity to a
molecular lesion in Alzheimer diseased brain.” Neurotoxicology 1997; 18(2): 315-
24,

Hg"" interacts with brain tubulin and disassembles microtubules that maintain neurite
structure. Since it is well known that Hg vapor is continuously released from “silver”
amalgam tooth fillings and absorbed into the brain, the rats were exposed to mercury
vapor 4 hours/day for 0, 2, 7, 14 and 28 days at 250 or 300 micrograms Hg/cubic meter
air, concentrations present in the mouth air of some humans with many amalgam fillings.
The average rat brain mercury concentrations increased significantly (11-47 fold) with
duration of mercury vapor exposure. By 14-day mercury exposure, photoaffinity labeling
on the beta-subunit of the tubulin dimmer with [alpha 32P] 8N3 GTP in brain
homogenates was decreased 41-74%, upon analysis of SDS-PAGE autoradiograms. The
identical neurochemical lesion of similar or greater magnitude is evident in Alzheimer
brain homogenates from 80% of patients, when compared to human age-matched
neurological controls. Since the rate of tubulin polymerization is dependent upon binding
of GTP to tubulin dimmers, the authors conchide that chronic inhalation of low-level
mercury vapor can inhibit polymerization of brain tubulin essential for formation of
microtubules.

The authors have frequently used this paper to imply that mercury vapor causes
Alzheimer’s disease in humans. The rat model used by the investigators appears to be
interesting, but the concentration of mercury vapor (250-300 ug/m® air) used by the
investigators was 5-6 times higher than the OSHA and NIOSH threshold limit values of
50 ug/m’. This is not a realistic or simulated level of mercury exposure for patients with
dental amalgams. In a series of studies published by Fung et al. (Fung YK, Meade AG,
Rack EP, Blotchy AJ et al. “Determination of blood mercury concentrations in
Alzheimer’s patients.” J Toxicol Clin Toxicol 1995; 33(3): 243-7; Fung YK, Meade AG,
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Rack EP et al. “Mercury determination in nursing home patients with Alzheimer’s
disease.” Gen Dent 1996 Jan-Feb; 44(1): 74-8 and Fund YK, Meade AG, Rack EP and
Blotcky AJ. “Brain mercury in neurodegenerative disorders.” J Toxicol Clin Toxicol
1997; 35(1): 49-54. Fung et al. conducted these studies to determine the concentrations
of mercury in seven different brain regions from patients histologically confirmed with
Alzheimer’s disease, as compared to control subjects without known central nervous
system and renal disorders. Brain mercury concentrations in all deceased subjects can be
derived from amalgam restorations, diet, and the working environment. Based on their
studies, the investigators concluded that there is no significant difference in blood and
brain mercury concentrations between Alzheimer patients and aged-matched control
patients, thus demonstrating that mercury derived from dental amalgam is not considered
a significant factor in the pathogenesis of Alzheimer newrological disorder.

In a similar study conducted by Saxe SR et al. (Saxe SR, Wekstein MW et al.
Alzheimer’s disease, dental amalgam and mercury. JADA 1999, Feb; 130(2): 191-9.
This study consisted of 68 human subjects with diagnosed Alzbeimer’s disease and 33
control subjects without Alzheimer’s to determine mercury levels in multiple brain
regions at autopsy, and to ascertain the subjects’ dental amalgam status and history. The
investigators concluded that mercury in dental amalgam restorations does not appear to
be a neurotoxic factor in the pathogenesis of this disease. Furthermore, the authors found
that brain mercury levels are not associated with dental amalgam, either from existing
amalgam restorations or according to the subjects” dental amalgam restoration histories.
Furthermore, dental amalgam restorations, regardless of number, occlusal surface area or
time, do not relate to brain mercury level.

» Leong, CC, Syed, NI, and Lorscheider, FL. “Retrograde degeneration of neurite
membrane structural integrity and formation of neurofibrillary tangles at nerve
growth cones following in vitro exposure to mercury.” NeuroReports 12(4): 733-73
2001.

The aunthors claimed that exposure of snail neuron cells, in the culture system of the
Iaboratory, to mercury chloride salt caused the formation of neurofibrillary tangles
(NFTs), which is one of the hallmark pathological findings in the autopsy brain samples
of patients that died from Alzheimer’s disease. In addition to NFTs, such abnormalities
as amyloid plaques and the hyperphosphorylation of Tau protein have also been found in
post-mortem brain tissues obtained from Alzheimer patients. With time-lapsed
microscopic pictures, the authors claimed these morphological changes are direct
evidence that mercury is an etiological factor for Alzheimer’s disease in humans. The
major criticism with this paper is that the study only provides morphological data. Also,
the mercury chioride concentration (20.1 ug/L) used in the study is at least five times
high than data reported by other investigators on patients with amalgam restorations.
This contradicts the claim made by the authors that the mercury dose employed in the
study has clinical relevance in humans. It is well documented and commonty known that
manganese (Mn); lead (Pb) and cadmium (Cd) are neurotoxins. Yet, in this study, these
authors showed no adverse effects. The purity of HgCl; salt, as well as other metal salts,
were not known or provided in their study. Various grades of chemicals may contain
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many impurities, which may bias the experimental observation. A cause-and-effect
relationship needs to be established on the sprouting assay of the neurite outgrowth study.
A dose-response is needed to establish this relationship. This study has not been
independently verified in other laboratories. Finally, this study simply showed that the
treatment of mercury chloride caused disruption of the membrane structure and reduction
of linear growth rate of neuritis of cultured snail neurons. The authors” finding that
mercury from amalgam restorations “as a potential etiological factor for Alzheimer’s
disease™ is not supported by this study. Despite these deficiencies, the authors insisted
that they have found the smoking gun they have been looking for to identify mercury as
an etiological agent for Alzheimer’s disease.

1V.Renal System

s Boyd ND, Benedikisson H, Vimy MJ, Hooper DE, Lorscheider FL 1992, “Mercury
from dental ‘silver” tooth fillings impairs sheep kidney function.” Am J Physio. 199
Oct; 261(4P12): R1010-4.

In humans, mercury vapor is released from “silver” amalgam fillings that contains 50%
mercury by weight. These studies show that when 12 show fillings are placed in sheep
teeth, the kidneys will concentrate amalgam mercury at levels ranging from 5 to 10
micrograms Hg/g renal tissue 4-20 weeks after placement. Twelve occlusal fillings were
placed in each of six adult female sheep under general anesthesia, using standard dental
procedures, and glass ionomer occlusal fillings (12) were inserted in two control sheep.
At several days before dental surgery, and at 30 and 60 days after placement of fillings,
renal function was evaluated by plasma clearance of inulin and by plasma and urine
electrolytes, urea, and proteins. An average plasmoa inulin clearance rate of 69.5 % 7.2
m}/min before amalgam placement was reduced to 32.3 +/-8.1 ml/min by 30 days and
remained low at 27.9+ 8.7 ml/min after 60 days. Inulin clearance did not change in
controls. After amalgam placement nrine concentration of albumin decreased from 93.0
+ 20.5 to 30.1 £ 15.3 mg/L and urine sodium concentration increased steadily from 24.8
+ 7.7 to 82.2 + 20.3 mmol/L at 60 days. Based on these parameters, the authors
concluded that sheep kidney function is impaired by the placement of dental amalgams.

In 1992, Lorscheider’s study was severely criticized by Malvin et al. (** Mercury from
dental ‘silver’ tooth fillings — letter. Am J Physiol 262 R 716-717). Malvin, a well-
known renal physiologist from the University of Michigan School of Medicine, indicated
that the evidence provided by Boyd et al. did not demonstrate nephrotoxicity as a result
of the placement of dental amalgam. Furthermore, the data presented in the paper is
incompatible with the conclusion. The only result in the paper that seems to support the
conclusion is the 60% decrease in the glomerular filtration rate (GFR) of sheep that
received 12 amalgam fillings. Malvin et al. even cast doubt on the validity of the GFR
data. The authors pointed out errors in the inulin clearance technique used to measure the
GFR, noting that “the clearance methods are so poorly described that they are not
possible to understand.” The authors also stated that critical data necessary to interpret
the results are not presented. They further point out that the data are not even self-
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congistent, and conclude that the evidence for a reduced GFR was based on faulty and
poorly described inulin clearance methods and contradicted by the urea data. They
conclude their criticism by pointing out other data in the paper that are inconsistent with
mereury nephrotoxicity, and by noting the lack of appropriate controls,

Three human studies, published later, further rejected the link between dental amalgam
and renal dysfunction. First, in 1995, Herrstrom et al. published “Dental amalgam, low-
dose exposure {o mercury, and urinary proteins in young Swedish men” {Arch Environ
Hith 50:103-107). In this paper, the authors conclude that no significant relationship was
found between any of the proteins (e.g. albumin, alpha-microglobulin, kappa and lambda
light chains, and N-acetyl-beta-D-glucosaminidase) and amalgam or urinary mercury,
Farthermore, the authors concluded that the study’s results did not suggest that amalgam
fillings cause kidney dysfimction in humans,

The second study was reported by Sandborgh-Englund et al. in 1996 (*“No evidence of
renal toxicity from amalgam fillings.” Am J Physiol 271:R941-945). The aim of this
study was to determine whether signs of renal toxicity could be observed in humans
exposed to inorganic mercury from amalgam fillings in conjunctions with dental
treatment. In ten patients, all amalgam restorations were removed during one single
treatment session. One week before and 60 days after removal, the glomerular filtration
rate (GFR) was determined by the Cr(51)-EDTA clearance techniques. Blood and urine
samples were collected for analysis of mercury, creatinine, Beta(2) microglobulin, N-
acetyl-beta-glicosaminidase (NAG), and albumin one week before and 1,2 and 60 days
after amalgam removal. The plasma mercury concentration increased significantly 1 day
after removal. Sixty days later, significantly lower mercury levels were found in blood,
plasma, and urine. The GFR values were similar before and after mercury exposure
(mean 94 and 94 mL/min per 1.73 meter square, respectively) No detectable effects
occurred on excretion of NAG, Beta(2)-microglobulin, or albumin. It is concluded that
1o signs of renal toxicity could be found in conjunction with mercury released from
amalgam fillings. One additional study was conducicd at the Health Screcaing Program,
held annually at the American Dental Association’s Annual Meeting (Naleway C, Chou,
HN, Muller T, Dabney J, Roxe D, and Siddiqui F. “On-site screening for urinary Hg
concentrations and correlation with glomerular and renal tubular function.” J Public
Health Dentistry 51(1), 12-17, 1991). At the ADA 1985-1986 Annual Sessions, an on-
site screening for mercury was conducted to identify dentists having elevated urinary
mercury concentrations. The data generated from this study were used to examine the
relationship between elevated urinary mercury exposure and kidney dysfunction. Kidney
dysfunction was assessed by measurement of serum and urine beta 2 microglobulin
concentrations, serum creatinine, and creatinine clearance. The mean values found for
urinary mercury were 5.8 micrograms Hg/L and 7.6 micrograms Hg/L for 1985 and 1986,
respectively. Urinary mercury concentrations for this population were found to fall
within the range of not detected to 115 micrograms Hg/L Of the total number of
participants assayed in 1985 and 1986, roughly 10% of the sample exhibited elevated
mercury concentrations above 20 micrograms Hg/L.. An analysis for the clinical markers
indicated no clear relationship between elevated urinary mercury concentrations and
kidney dysfunction.

10
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V. Immunology System

e FEggleston DW, “Effect of dental amalgam and nickel alloys on T-lymphocytes:
Preliminary report.” J of Prosthetic Dentistry, 1984; 51 (5): 617-623.

s Hultman P, Johansson U, Turley SJ et al. “Adverse immunological effects and
autoimmunity induced by dental amalgam and alloy in mice.” 1994; 8(14): 1183-
90.

In 1984, Eggleston suggested that dental amalgam could adversely affect the quantity of
T-lymphocytes. His study was extremely preliminary and consisted of a total of two
patients. The study consisted of no proper control group. Nevertheless, this study was
cited in many later studies to support the reduced imnmunocompetence of patients with
dental amalgams. The findings of Eggleton’s study are difficult o interpret because no
information was provided as to the method of counting cells, the determination of T
Iymphocytes as a percentage of the total lymphocytes, or the intra-subjects’ variability
through repeating testing. The results were expressed only in percentages, giving no
indication of the total number of cells in each subject.

In 1994, Hultman et al. implanted 8-100 mg silver amalgam or silver alloy, for 10 weeks
or 6 months, in the peritoneal cavity of female SJL/N mice. The authors claimed that
chronic hyperimmunoglobinemia, serum IgG auto-antibodies targeting the nucleolar
protein fibrilarin, and systemic immune-complex deposits developed in a time- and dose-
dependent manner after implantation of the amalgam or alloy. Furthermore, splenocytes
from mice implanted with amalgam or alloy showed an increased expression of class II
molecules. The functional capacity of splenic T and B cells was also affected in a dose-
dependent way. The authors hypothesize that, under appropriate conditions of genetic
susceptibility and adequate body burden, heavy metal (Hg and silver) exposure from
dental amalgam may contribute to immunological aberrations, which could lead to overt
autoimmunity.

Both Eggleston’s and Hultman'’s studies were challenged by later studies outlined below.

Eggleston’s study was completely challenged by JR Mackert’s 1991 published study
(Mackert JR Jr., Leffell MS, Wagner DA, and Powell Bl. “Lymphocyte level in subjects
with and without amalgam restorations.” JADA 1991; 122(3): 49-53). This study was well
designed and composed of adequate study subjects with vigorous statistical analysis. The
claim that mercury from dental amalgam produces “reduced immunocompetence” was
examined by measuring the levels of three populations of lymphocytes on 37 subjects (21
with amalgam restorations and 16 without). The results of Mackert’s study show no
indication that amalgam restorations affect the human immune system, nor do they support
the “reduced immunocompetence” claim.

11
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Eggleston’s study was further challenged by a newer study published by Loftenius A et
al. (Loftenius A., Sandborgh-Egnlund G., and Ekstrand J, “Acute exposure to mercury
from amalgam: no short-time effect on the peripheral blood lymphocytes in health
individuals: J Toxicol Environ Health A 1998; 54(7): 547-60). This study was performed
to evaluate if an acute low-dose mercury exposure, achieved by total amalgam removal in
ten healthy individuals, would affect the immunocompetent cells in human blood when
the mercury level in blood and plasma was increasing. Induction of lymphocyte
proliferation, measured as spontaneous de novo DNA synthesis, and total T cells, CD4+
T cells, CD8+T cells, and B cells, were studied prior to and 7, 31, and 48 hours after
amalgam removal. In addition, the levels of interleukin-6 and C-reactive protein in
serum/plasma were measured. No significant influence on the peripheral blood
lymphocytes or interleukin-6 or C-reactive protein could be detected.

Hultman’s study was later challenged by Langworth in a human study. Langworth’s
paper, “Minor effects of low exposure to inorganic mercury on the human immune
system,” was published in Scand J Work Environ Health 1993; 19(6): 405-13. In this
study, the influence of exposure to inorganic mercury on the immune system was
examined in 36 workers, who were occupationally exposed to mercury vapor, and a
control group without known mercury exposure. Concentrations of mercury in blood and
urine and some parameters (e.g. white blood cell differential counts, serum
immunoglobulins and autoantibodies, and in vitro production of cytokines interleukin
1(IL-1), and tumor necrosis factor alpha) judged to affect immune system were
determined. The authors concluded that virtually all of the immunologic parameters were
within normal ranges and did not differ significantly between the two groups. Only a few
individuals known to be sensitive to amalgam demonstrated minor reduction of the in
vitro production of both tumor necrosis factor alpha and IL-1. No significant correlations
were noted between different mercury exposure estimates and the immunologic
parameters.

VI.  Antibiotic Resistance

e Summers AO, Wireman J, Vimy MJ, Lorscheider FL, Marshall B, Levy SB,
Bennett S. and Billard L, “ Mercury released from dental ‘silver’fillings provokes
an increase in mercury- and antibiotic-resistant bacteria in oral and intestinal flora
of primates” Antimicrob. Agents Chemother. 1993 Apr; 37(8):1730-1

» Lorscheider FL, Vimy MJ, Summers AO and Zwiers H., “The dental amalgam
mercury controversy—inorganic mercury and the CNS; genetic linkage of
mercury and antibiotic resistances in intestinal bacterial”. Toxicology 1995, 97
(1-3): 1922

Resistances to mercury and to several antibiotics were examined in the oral and intestinal
flora of six adult monkeys prior to the installation of amalgam fillings, during the time
they were in place, and after replacement of the amalgam fillings with glass ionomer
fillings (in four of the monkeys). The monkeys were fed an antibiotic-free diet, and fecal
mercury concentrations were monitored. There was a statistically significant increase in
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the incidence of mercury-resistant bacteria during the 5 weeks following installation of
the amalgam fillings and during the 5 weeks immediately following their replacement
with glass ionomer fillings. These peaks in incidence of mercury-resistant bacteria
correlated with peaks of Hg elimination (as high as 1 mM in the feces) immediately
following amalgam placement and immediately after replacement of the amalgam
fillings. Representative mercury-resistant isolates of three selected bacterial families e.g.
oral streptococci, members of the family enterobacteriaceae, and enterococci, were also
resistant to one or more antibiotics, including ampicillin, tetracycline, streptomycein,
kanamycine, and chloramphenicol. While such mercury- and antibiotic-resistant isolates
among the staphylococci, the enterococci, and members of the family enterobacteriaceae
have been described; this paper represents the first report of mercury resistance in the oral
streptococcei. Many of the enterobacterial strains were able to transfer mercury and
antibiotic resistances together to laboratory bacterial recipients, suggesting that the loci
for these resistances are genetically linked. The findings by these authors indicate that
mercury released-from amalgam fillings can cause an enrichment of mercury resistant
plasmids in the normal bacterial flora of primates. Many of these plasmids also carry
antibiotic resistant, implicating the exposure to mercury from dental amalgams in an
increased incidence of multiple antibiotic resistant plasmids in the normal flora of
nonmedicated subjects.

The second study by Lorscheider et al (1995) basically summarizes two previously
published papers by Haley et al (see III CNS section above) on a rat model indicating
the ADP-ribosylation of tubulin and actin brain proteins is markedly inhibited as a result
of mercury vapor exposure, and that mercury can thus alter a neurochermical reaction
involved with maintaining neuron membrane structure and also the paper published by
Summers immediate mentioned above. Lorscheider et al., however, extended Summers
observation in the monkey study and indicated that mercury, specifically from amalgam,
will enrich the intestinal flora with Hg-resistant bacterial species which in turn also are
resistant o antibiotics.

The above two studies were disputed in two publications from the Antimicrobial
Research Laboratory, National Public Health Institute, Finland (Osterblad M., Leistevuo
J et al. ” Antimicrobial and mercury resistance in aerobic gram-negative bacilli in fecal
flora among persons with and without dental amalgam fillings.” Antimicrob. Agents
Chemotherapy. 1995 Nov; 39(11): 2499-502; and Leistevuo, J., Jarvinen, H. et al,,
“Resistance to mercury and antimicrobial agents in Streptococcus mutans isolates from
human subjects in relation to exposure to dental amalgam fillings”. Antimicrobial Agents
and Chemotherapy, Feb. 2000, p. 456-457). The first paper was intended to test the
common perception — whether antimicrobial resistance widespread can be accounted
through the selection pressure caused by the use of antibiotics alone. The model chosen
by these investigators to test the validity of this hypothesis: that a high mercury content in
feces might select for mercury-resistant bacteria and thus for antimicrobial resistance
linked to mercury resistance. Three subject groups with different exposures to dental
amalgam fillings were compared. None of the subjects had taken antimicrobial agents
during the three preceding months or longer. The group exposed to amalgam had 13
times more mercury in feces than the group that had never been exposed to amalgam and

13
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the group whose amalgam fillings had been removed. The authors concluded that the
amount of mercury in feces derived from amalgam was not selective for any resistance
factors n acrobic gram-negative bacteria, but antimicrobial resistance was widespread
even among healthy subjects with no recent exposure to antibiotics. Leistevuo et al
reported in second paper that resistance to cefuroxime, penicillin, tetracycline, and
mercury was demenstrated for 839 Strepfococcus mutans isolates from 209 human study
subjects. The Minimum Inhibitory Concentration (MIC) of these antibiotics did not differ
for isolates from one dental amalgam group and control groups: one without dental
amalgam and a group whose members had their amalgam fillings removed.

Furthermore, in a letter to the editor of the Antimicrobial Agents and Chemotherapy by
one of our former Science Division staff (Dr. Brian Shearer) questioning the validity of
the conclusions drawn by Summers in her paper quoted above, Dr. Summers responded
to Dr. Shearer’s criticism professionally and competently and insisted that the
conclusions in her paper are both valid and defensible.

14
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Mr. BURTON. Thank you, Doctor.

Mr. Stoute.

Mr. STOUTE. Mr. Chairman and members of the committee,
thank you on behalf of the National Dental Association for this op-
portunity to participate in today’s hearings. My name is Gregory
Allen Stoute, and I am currently serving as president of the Na-
tional Dental Association. In addition, I am the Chief of Dental
Health Services for Harvard University in Cambridge, Massachu-
setts, I hold a Master’s of Public Health degree, and also serve as
a dental public health resident at Boston University Goldman
School of Dental Medicine, and serve as a Lieutenant Colonel in
the Medical Corps of the U.S. Army Reserves. I have practiced den-
tistry for 26 years.

The NDA represents more than 7,000 African-American dentists,
both in the United States and abroad. Since 1913 the association
has been dedicated to improving the health of the underserved and
promoting safety, prevention, quality, and equity in oral health as
well as general health. We are deeply committed to educating the
consumer and helping the public make informed choices based on
sound science.

Dental amalgam has been used as a restorative material in den-
tistry for over 150 years. In fact, the Food and Drug Administra-
tion stated that there is “more significant human experience with
dental amalgam than any other restorative material.” The National
Institutes of Health, the Centers for Disease Control and Preven-
tion, the U.S. Public Health Service, and the World Health Organi-
zatioln have all said that dental amalgam is a safe restorative ma-
terial.

I will simply state for the record that the NDA supports the con-
clusions of these organizations that we trust and believe amalgam
is a safe and effective restorative material. This belief underlies
our position. Dentistry is a profession built on sound science and
the NDA and our members are proud to be a part of that tradition.
Because we are firm in that belief, we will continue to advocate
vigorously for its continued availability as a treatment option.

All dental patients deserve the right to choose the most appro-
priate course of treatment. Eliminating dental amalgam as a re-
storative option precludes a dentist from offering his or her pa-
tients what may be the best choice from a clinical perspective. Den-
tal amalgams are generally the preferred material for large fillings
in back teeth or in very deep fillings or fillings under the gum line.
Alternatives are often less effective and clinically contra indicated
in these situations. The NDA believes that all dental patients
should be provided with a full range of appropriate treatment op-
tions. Decisions on the most appropriate course of oral health treat-
ment are best made by the dentist, in consultation with the pa-
tient, prior to treatment.

Dental caries, or tooth decay, are the most common chronic child-
hood disease, five times more common than asthma and seven
times more common than hay fever. Epidemiological evidence dem-
onstrates that dental disease rates and dental needs are highest in
low-income and special needs populations—those who qualify for
Medicaid and the State Children’s Health Insurance Program
[CHIP].
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Access to quality dental care for all children, but especially poor
children, is a vital element of overall health care and development.
Unfortunately, children eligible for Medicaid and CHIP are three
to five times more likely to have untreated tooth decay and those
programs provide the only access to oral health care for a large
proportion of the economically disadvantaged. Very often these chil-
dren have well-advanced dental disease. About 20 million children
are now covered under the Early and Periodic Screening, Diagnosis
and Treatment program in Medicaid. Nevertheless, only 20 percent
to 30 percent of Medicaid-eligible children see a dentist annually
and an unknown but much smaller percentage receives comprehen-
sive care. CHIP extends dental benefits to millions more children,
but the law provides no mandate for dental services.

The NDA is concerned that the movement to eliminate amalgam
will create unwarranted public anxiety, increase disparities, elimi-
nate access, and eliminate viable treatment options. We believe
strongly that all Americans are entitled to quality dental care and
we believe that these populations who have always received the
least care deserve to have all the dental care options available to
them. We feel that eliminating these options will place Americans
who are already disenfranchised at an ever greater disadvantage.

The NDA believes that all publicly and privately funded dental
plans should be required to provide reimbursement for all appro-
priate restorative materials. Many public and private sector dental
plans pay only for the most cost efficient restorative material. The
NDA believes that the patients and their doctors should have the
option to discuss and select the most appropriate course of treat-
ment. These discussions would include the type of materials to be
used and the services to be rendered, as well as other consider-
ations such as cost, durability, and aesthetics.

The NDA, along with the National Medical Association, opposes
eliminating dental amalgam as an option for dental patients be-
cause we believe this would decrease access and increase dispari-
ties.

By the way, I have spoken directly with Kweisi Mfume, the
president and CEO of the NAACP, and he states that, “following
delegate vote at our annual convention, our association does not
formally adopt any resolution unless it is approved by the national
board of directors, which has not met as of yet.”

Also from their health division and the health committee, it
states that they both felt that this resolution was premature be-
cause “the science is still not available yet to confirm the need to
support the Watson-Burton bill to phaseout all mercury in den-
tistry within the next 5 years.” And likewise, getting the State leg-
islators to develop similar legislation is too soon for that as well.
Thank you very much.

[The prepared statement of Mr. Stoute follows:]
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Mr. Chairman and members of the committee, thank you on behalf of the National Dental
Association (NDA) for this opportunity to participate in today’s hearing. My name is
Gregory Allen Stoute, D.M.D., M.P.H. and I currently am serving as president of the
NDA. In addition, I am Chief of Dental Health Services for the University Health
Services at Harvard University in Cambridge, Massachusetts.

The NDA represents more than 7,000 African-American dentists, both in the United
States and abroad. Since 1913 the Association has been dedicated to improving the
health of the underserved and promoting safety, prevention, quality and equity in oral
health as well as general health. We are deeply committed to educating the consumer and
helping the public make informed choices based on sound science.

Dental amalgam has been used as a restorative material in dentistry of over 150 vears. In
fact, the Food and Drug Administration stated that there is “more significant human
experience with dental amalgam than any other restorative material.” The National
Institutes of Health, the Centers for Disease Control and Prevention, the U.S. Public
Health Service and the World Health Organization have all said that dental amalgam is a
safe restorative material.

Dentistry is a profession built on sound science and the NDA and our members are proud
to be a part of this tradition. Others testifying before this committee will address the
issue of amalgam safety and the science that backs that up. 1 will simply state for the
record that the NDA supports the conclusions of the organizations listed above and
believes amalgam is a safe and effective restorative material; this belief underlies our
positions. Because we are firm in that belief, we will continue to advecate vigorously for
its continued availability as a treatment option.

All dental patients deserve the right to choose the most appropriate course of treatment.
Eliminating dental amalgam as a restorative option precludes a dentist from offering his
or her patients what may be the best choice from a clinical perspective. Dental amalgams
are generally the preferred material for large fillings in back teeth or in very deep fillings
or fillings under the gum line. Alternatives are often less effective in these situations. The
NDA believes that all dental patients should be provided the full range of appropriate
treatment options. Decisions on the most appropriate course of oral health treatment are
best made by the dentist, in consultation with the patient, prior to treatment.

Dental caries (tooth decay}) are the single most common chronic childhood disease -- five
times more common than asthma and seven times more common than hay fever.
Epidemiological evidence demonstrates that dental disease rates and dental needs are
highest in low-income and special needs populations — those who qualify for Medicaid
and the State Children’s Health Insurance Program (SCHIP).

Access to quality dental care for all children, but especially poor children, is a vital
element of overall health care and development. Unfortunately, children eligible for
Medicaid and SCHIP are three to five times more likely to have untreated tooth decay
and those programs provide the only access to oral health care for a large proportion of
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the economically disadvantaged. Very ofien these children have well-advanced dental
disease. About 20 million children are covered under the Early and Periodic, Screening,
Diagnosis and Treatment (EPSDT) program in Medicaid. Nevertheless, only 20 percent
to 30 percent of Medicaid-eligible children see a dentist annually and an unknown, but
much smaller, percentage receives comprehensive care. SCHIP extends dental benefits to
millions more children, but the law provides no mandate for dental services.

The NDA is concerned that the movement to eliminate amalgams will create unwarranted
public anxiety, increase disparities, eliminate access and eliminate viable treatment
options. We believe strongly that all Americans are entitled to quality dental care and we
believe that those populations that have always received the least care deserve to have all
of the dental care options available to them. We feel that eliminating these options will
place Americans who are already disenfranchised at an even greater disadvantage. The
NDA believes that all publicly and privately funded dental plans should be required to
provide reimbursement for all appropriate restorative materials.

Many public and private sector dental plans pay only for the most cost efficient
restorative material. The NDA believes that the patients and their doctor should have the
option to discuss and select the most appropriate course of treatment. These discussions
would include the type of materials to be used and services to be rendered, as well as
other considerations such as, cost, durability and aesthetics.

Summary

The NDA opposes eliminating dental amalgam as an option for dental patients because
we feel that this would decrease access and increase disparities.
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Mr. BURTON. Thank you. And I am sorry that I introduced you
as Mr. Stoute. I understand that you are Dr. Stoute as well. So
thank you.

Mr. Bender.

Mr. BENDER. Thank you, Mr. Chairman, members of the commit-
tee. My name is Michael Bender and I am the director of the Mer-
cury Policy Project, an advocacy organization focused on reducing
exposure in emissions from mercury. While there has been consid-
erable debate about the health effects of mercury fillings, little at-
tention has been focused thus far nationally on dental mercury re-
leases to the environment and their subsequent impacts. Yet there
is ample evidence from multiple government agencies that U.S.
dental mercury uses and releases is an environmental concern that
in turn presents health risks.

Due to human activities over the last century, mercury levels
have increased in the environment three-to fivefold and are respon-
sible for between 50 to 70 percent of the total mercury loadings.
The most recent data from the Centers for Disease Control indicate
that 8 percent of women of reproductive age in the United States
have blood mercury levels that pose a risk to the developing fetus.

In June 2002, the Mercury Policy Project co-released a report
highlighting the pathways by which dental mercury is released to
the environment. Our study found that U.S. dentists are among the
top mercury users, on average consuming well over 30 tons of mer-
cury per year, and are the single largest polluter of mercury to the
Nation’s wastewater. And while most human activities for mercury,
and their releases, have declined by 80 percent or more since the
1980’s, this has not been the case with the U.S. dental sector.

Approximately 70 to 100 million amalgams are placed in Ameri-
cans each year by dentists, and 70 percent of these are replacement
fillings. Extracted amalgam materials are either rinsed down the
drain, usually to a municipal wastewater treatment system where
the heavy metal builds up in the sewage sludge, or deposited in
biomedical containers that are incinerated or placed in trash dis-
posed in landfills or incinerators. When amalgam waste or mer-
cury-laden sludge is incinerated, the mercury is instantaneously re-
leased to the air, contributing to both the regional and global mer-
cury pollution. There is no debate on this point.

Studies by EPA and numerous municipalities document that
most wastewater treatment plans have high levels of mercury with
significant contributions from dental clinics. Moreover, conditions
within some dental unit holding tanks are perhaps favorable for
promoting methylation of mercury. Recently the Association of Met-
ropolitan Sewerage Agencies evaluated seven major municipal
wastewater treatment plants to determine and quantify sources of
mercury coming into facilities. At all plants dental uses were iden-
tified as “by far” the greatest contributors to the mercury load, ac-
counting on average for 40 percent of the load, more than three
times the next largest source. Yet wastewater treatment plants are
not designed to reduce mercury loadings to the environment. Con-
sequently, all mercury either settles in the sewage sludge or passes
through the system to be discharged directly into a waterway.

However, there are cost-effective solutions readily available today
to significantly reduce dental mercury releases through employ-
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ment of best management practices and installation and, I empha-
size, proper maintenance of amalgam separators at dental clinics.
Several States, including Vermont and New Hampshire, are cur-
rently working with their State dental associations to foster this
approach. Furthermore, the American Dental Association has dem-
onstrated a proactive approach through review of twelve amalgam
separators currently available in the United States today, finding
that all exceeded testing standards and that several of the units
tested exhibited removal efficiencies in excess of 99 percent.

Our June 2002 report describes successes throughout the United
States and in many countries who have worked cooperatively with
their dental sector in promoting installation of amalgam separa-
tors. A case in point is Canada which has recently developed na-
tionwide standards to reduce dental mercury pollution. In response,
the city of Toronto, Canada, has substantially reduced dental mer-
cury releases over the last year solely through the installation of
amalgam separators and employment of best management prac-
tices by 1,000 of Toronto’s dental practices. Data from Toronto indi-
cate that the total average monthly mass of mercury in the sludge
has been reduced on average by 50 to 60 percent, and that is just
over the last several months.

In a second example, a 2001 study conducted cooperatively be-
tween the Minnesota Dental Association and the Metropolitan
Council Environmental Services quantified sludge mercury reduc-
tions at two wastewater treatment plants before and after amal-
gam separators were installed in dental clinics. The study found
significant reductions of mercury loadings from dental clinics of be-
tween 29 to 44 percent at the two wastewater treatment plants.

In sum, employment of best management practices and installa-
tion of amalgam separators would divert significant quantities of
mercury from ending up in the sludge at U.S. wastewater treat-
ment plants and reduce disposal into landfills and incinerators and
reduce environmental releases and the subsequent risk to humans
from this dangerous toxin. Unfortunately, at this time less than 1
percent of dentists nationwide have installed amalgam separators.
Based on conservative estimates, the costs for U.S. dental clinics to
achieve these results would average approximately $600 per year.
What we are talking about is perhaps one to five visits from dental
patients would cover the cost for the entire year. This is clearly a
cost-effective solution to a serious environmental problem. Thank
you, Mr. Chair.

[The prepared statement of Mr. Bender follows:]
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Testimony to the US Government Operations Committee on its November 14, 2002
Hearing on "Mercury in Dental Amalgam: An Examination of the Science.”
By Michael T. Bender, Mercury Policy Project, hitp:/mercurypolicy.org

Mir. Chair, members of the Committee, thank you for the opportunity to provide
testimony on the important topic of mercury in dental amalgam. While there has been
considerable debate about the health effects of mercury fillings, little attention has been
focused thus far nationally on dental mercury releases to the environment and their
subsequent impacts. Yet there is ample evidenece from multiple government agencies that
US dental mercury uses and releases are both a health and environmental concern.

Anthropogenic mercury uses and releases from all sources—including the dental sector—
is a local, national and, increasingly, an international concern'. Due to human activities
over the past century, mercury levels have increased in the environment 3-to-5 fold and
are responsible for 50-to-70 percent of the total mercury loadings®. Mercury is a
persistent, bicaccumulative toxin that poses a risk to human health, wildlife and the
environment. In humans, mercury is a potent neurotoxin that can affect the brain, spinal
cord, kidneys and liver. Like lead before it, the more we learn about the risks posed by
releases—even in minute quantities—of this dangerous toxin into the environment, the
more concerned we are. The most recent data from the Centers for Disease Control
indicate that one in 8 women of reproductive age in the US have blood mercury levels
that pose a risk to the developing fetus®. In 2001, the Food and Drug Administration
issued new advisories warning pregnant women and children not to eat certain seafood®,
and 41 states now have fish consumption advisories for mereury-contaminated fish®.

In June 2002, the Mercury Policy Project co-released a report with Health Care Without
Harm and several other national and state organizations®, highlighting the pathways by
which dental mercury is released to the environment. Our review of the literature,
government studies and expert interviews found that US dentists are among the top
mercury users—on average consuming well over 30 tons of mercury per year —and arc
the single largest polluter of mercury to the Nation’s wastewater®. And while most other
anthropogenic mercury uses—and their releases—have declined by 80 percent or more
since the 19807s, this has not been the case with the US dental sector’.

Approximately 70 to 100 million amalgams are placed in Americans each year, and 70
percent of these are replacement fillings, according to the American Dental Association.
Extracted amalgam materials are either rinsed down the drain—usually to a municipal
wastewater treatment system where the heavy metal builds up in the sewage sludge—or
deposited in biomedical waste containers destined for medical waste incineration or
autoclaves, or placed in trash disposed in municipal waste landfills or incinerators. When
amalgam waste or mercury-laden sludge is incinerated, the mercury is instantaneously
released to the air, contributing to both the regional and global mercury pool.

Studies by EPA and numerous municipalities'® document that most wastewater treatment
plants have high levels of mercury with significant contributions from dental clinics.
Moreover, conditions within some dental unit holding tanks are perhaps favorable for
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promoting methylation of mercury''. Recently, the Association of Metropolitan
Sewerage Agencies evaluated seven major municipal wastewater treatment plants to
determine and quantify sources of mercury coming into facilities. At all plants, dental
uses were identified as “by far” the greatest contributors to the mercury-load, accounting,
on average, 40 percent of the load, more than three times the next largest source'.

Yet municipal wastewater treatment plants are not designed to reduce mercury loadings
to the environment. Consequently, all mercury in the influent wastewater remains
unattentuated in freatment plants, and either settles in the sludge (which is either land
applied or incinerated) or passes through the system to be discharged into a waterway.
After releases from dental offices, human wastes are the next greatest contributor of
dental mercury to wastewater'°. In addition, amalgam fillings are responsible for
additional airborne releases through cremation.

However, there are cost effective solutions readily available today to significantly reduce
dental mercury releases through employment of best management practices and
installation and proper maintenance of amalgam separators at dental clinics. Several
states, including Vermont'® and New Hampshire'®, are currently working with their state
dental associations to foster this approach. Furthermore, the American Dental
Association has demonstrated a proactive approach through review of the 12 amalgam
separators currently available in the US today, finding that all exceeded testing standards
and that several of the units tested exhibited removal efficiencies in excess of 99%'7.

Our June 2002 report describes successes throughout the US and in many countries who
have worked cooperatively with their dental industries in promoting installation of
amalgam separators. A case in point is the City of Toronto, Canada where a substantial
reduction in dental mercury releases has occurred over the last year solely through
installation of amalgam scparators and employment of best management practices by
1000 of Toronto’s dental practices. Data from the Toronto Sewer District indicate that
the total average monthly mass of mercury in the sludge has been reduced, on average, by
50 to 60 percent'®. In a second example, a 2001 study conducted cooperatively between
the Minnesota Dental Association and Metropolitan Council Environmental Services
quantified sludge mercury reductions in Hastings and Cottage Grove, Minnesota before
and after amalgam separators were installed in dental clinics. The study found significant
reductions of mercury loadings from dental clinics of between 29 and 44 percent at the
two wastewater treatment plants'g.

In sum, employment of best management practices and installation of amalgam
separators would divert significant quantities of mercury from ending up in the sludge at
US wastewater treatment plants and reduce disposal into landfills and incinerators.
Based on conservative estimates, the costs for US dental clinics to achieve these results
would average approximately $600 dollars per year™. This is clearly a cost effective
solution to a serious environmental problem.

Thank you.
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Mr. BURTON. Thank you very much.

Let me start the questioning by asking a question of Dr.
Mackert. I think you indicated that, and I cannot remember exactly
what you said, but you indicated there is no risk with amalgams
in the mouth. Why is it, as Dr. Fischer said, it is a toxic substance
before you put it in the mouth and it is a toxic substance after you
take it out of the mouth, but it is not a toxic substance while it
is in your mouth?

Dr. MACKERT. Well when amalgam is first mixed, for several
minutes after that it contains liquid mercury. The mercury reacts
with the silver and tin and other elements in the metal powder and
forms inter-metallic compounds which have completely different
properties than liquid mercury. So immediately before it does con-
tain liquid mercury and that is why it would be a hazard at that
point.

Mr. BURTON. And it is soft when you are putting it into the
mouth?

Dr. MACKERT. That is correct.

Mr. BURTON. It still does have liquid mercury in it.

Dr. MACKERT. That is correct.

Mr. BURTON. So when you are putting it in the mouth it is toxic?

Dr. MACKERT. Well, it releases some mercury vapor.

Mr. BURTON. So when you are putting it in the tooth there is a
release of mercury vapor that the patient would be subject to?

Dr. MACKERT. A small amount of vapor. And this has been stud-
ied, how much is released when it is placed, and the amount is
small.

Mr. BURTON. You are saying when it gets hard in the mouth it
is safe?

Dr. MACKERT. Yes.

Mr. BurTON. OK. Now after the dentist takes it out of the mouth
it is still hard.

Dr. MACKERT. Correct.

Mr. BURTON. So why is it toxic now?

Dr. MACKERT. It is not toxic at that point.

Mr. BURTON. Well we just heard from Mr. Bender here that one
of the largest contributing factors in the toxicity of wastewater
treatment plants is the mercury, and that is something that has
been said all over the world. So if it is not toxic when you take it
out of the mouth, why is it toxic when it gets into the wastewater
treatment plant?

Dr. MACKERT. Well it is not toxic when it gets to the wastewater
treatment plant. The way that these are analyzed is to digest such
materials in nitric acid and you dissolve the mercury in nitric acid
or other harsh chemicals and measure the amount of mercury and
you just have a number there on your analysis that is mercury.
That does not mean that the mercury that is in amalgam is avail-
able to be absorbed into the water or dissolved into the water.

Mr. BURTON. I think we have a difference of opinion. So let me
ask you another question. If you have mercury in your teeth, does
it wear down over time?

Dr. MACKERT. Yes, it does.

Mr. BURTON. So when it wears down as you are chewing, where
does it go?
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Dr. MACKERT. The particles of amalgam are swallowed usually
and the absorption even of liquid mercury in the gut is very small,
people have estimated 0.01 percent as the amount of mercury that
is absorbed if you swallow liquid mercury in your gut.

Mr. BURTON. But the point is it does flake off over time and it
does go into your system, this mercury.

Dr. MACKERT. Well, not through swallowing. The amount of
swallowing—we have estimated this, Dr. Anders Berglund of the
University of Umea—the dissolution in swallowing is about 1
microgram per day, and this is in comparison to 5 to 6 micrograms
per day that we absorb from our food and other sources, not amal-
gam. So it is a small contribution.

Mr. BURTON. What about the mercury vapors?

Dr. MACKERT. Mercury vapor is emitted, and this has been
known since about 1979. Prior to 1979, the instruments that were
available for measuring could not detect mercury vapor coming off
of amalgam fillings after they had set.

Mr. BURTON. What does the vapor do when it goes into the
mouth?

Dr. MACKERT. The amount of mercury vapor that escapes from
the fillings when a person is breathing in through the mouth is ab-
sorbed and contributes to the total daily dose. From several dif-
ferent ways of examining how much that is, it is between 1 and 3
micrograms per day. I know Dr. Richardson showed a chart of all
these, but I have a paper from Dr. Clarkson, who he mentioned as
being acknowledged by both sides of this issue as an international
expert on mercury, and I just want to point out what he said in
a paper he published this year, entitled “The Three Modern Faces
of Mercury.” He pointed out the amount of mercury that is re-
leased, he said, “As discussed below, these are far below”—talking
about the amount that is released from fillings—“these are far
below toxic levels.” So here is the world’s expert on mercury.

Mr. BURTON. OK. Let me ask you this question. I have been told,
and I am not a scientist, but I have been told that mercury in the
brain has a cumulative effect, it builds up. In other words, if you
get a little bit in, it is hard for you to chelate it out of your brain
because of the fatty tissue in the brain. So even though the amount
of mercury vapor you are talking about might be very low, if you
ingest that, even part of it over a period of time, would it not have
% curz)lulative effective which could have a dilatory effect on the

rain?

Dr. MACKERT. Scientists have measured about how much mer-
cury that is inhaled is partitioned, what we called partitioned in
the brain, and that is about 7 percent of the total that is inhaled.
That mercury has a half-time, which means over half of it will de-
crease, it will decrease to half its amount in about 21 days. This
has been measured by Dr. Clarkson’s laboratory and others. So all
the mercury that is absorbed is not retained. It is fairly rapidly ex-
creted actually, I mean 21 days. There is another compartment
that indicates a very small amount, which it is difficult to pin down
exactly how much, but a small amount does accumulate. Dr.
Clarkson and others have pointed out that this is because it forms
compounds with the element selenium which he and others believe
that this is a biologically inactive form, it is very insoluble
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Mr. BURTON. Well that is what he believes.

Dr. MACKERT. Well he’s the expert in the world on mercury.

Mr. BURTON. We have got a bunch of experts here.

Dr. MACKERT. Not of the calibre of Dr. Clarkson. In the area of
mercury, I do not think any of these people here would claim to be
on a calibre of Dr. Clarkson. We can ask them if they think they
are and they know more about mercury toxicity than Dr. Clarkson
does.

Mr. BURTON. Well, we’ll hear from them. I will let my colleague
here ask a bunch of questions in just a moment.

Dr. Stoute, one of the things that you said was that dentists
should provide a full range of options.

Mr. STOUTE. Correct.

Mr. BURTON. Why would it be wrong for all patients to know that
there is some concern and a divergence of opinion about amalgams?
In other words, if I go into your office and you are going to put a
filling in my mouth, what would be wrong with you telling me that
there is a divergence of opinion about whether or not the mercury
in an amalgam is a problem and say that I think it is safe, but
there is this divergence of opinion and there are other alternatives
you can use, like a composite, and it is going to cost more, but I
think you ought to know that. What would be wrong with that?

Mr. STOUTE. I do not see anything wrong with that.

Mr. BURTON. Do you do that in your practice?

Mr. STOUTE. Yes, we do. We offer options based on:

Mr. BURTON. Do you tell them about the divergence of opinion
and whether or not mercury does cause a problem in the mouth?

Mr. STOUTE. In most aspects, I would say in all aspects of den-
tistry we do that. Some people have concern about x-rays and we
inform them about x-rays.

Mr. BURTON. So you do that?

Mr. STOUTE. Yes.

Mr. BURTON. Well I would say that would be great if all dentists
did it so we would all know those things.

I saw you shaking your head and I am going to let you respond
to some of the things he said, and then I am going to let Dr. Nor-
wood ask some questions.

Mr. RICHARDSON. In regards to what happens to mercury when
it is absorbed into the body, the half-life in the blood is approxi-
mately 45 to 60 days, not 21 days. The half-life in the brain is on
the order of 30 years, not 21 days. It accumulates there. There
have been studies done on cadavers and, in fact, the concentration
of the mercury in the brain correlates with the number of amalgam
fillings in the teeth of those cadavers, as it does in numerous other
tissues of the body. And, yes, it does accumulate in the brain, it
does get locked in. Once it crosses the blood-brain barrier it is con-
verted to a different form by binding with sulfhydryl groups, not
with selenium, and once in that form it cannot cross back across
that blood-brain barrier and be taken out of the brain. So that is
why there is the prolonged 25 to 30 year half-life for concentrations
in the brain.

Mr. BURTON. Anybody else have any other comments real quickly
before we go to Dr. Norwood?
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Mr. HALEY. Yes. I have the highest respect for Dr. Clarkson, but
I would say that if you read Dr. Clarkson’s papers, he totally ig-
nores synergistic toxicities. What we presented here today is you
cannot tell what level of mercury is toxic unless you know a lot of
things about the person, the concentration of lead they are exposed
to, cadmium, and certain other things. The potentiation of toxicity
is dramatic, and I do not think Dr. Clarkson would disagree with
me that what we have shown with the effect of mercury on the
neurons is a very significant find and that it really lowers the level
of mercury that would be considered safe for young infants to be
exposed to.

Mr. BurToN. OK. Dr. Fischer.

Mr. FiscHER. Thank you, Mr. Chairman. I would have one ques-
tion to my colleague. When he says that the amount of mercury
vapor coming off the fillings is very small, I would like to know
what units “very small” would be, if we can get an idea of units,
and at what level would it be of concern.

Mr. BurToN. OK. Dr. Mackert.

Dr. MACKERT. There have been a number of different assess-
ments of the amount of mercury vapor that comes off of fillings. I
believe looking at all the available literature, and I am familiar
with all of the studies that Dr. Richardson showed on his slide, but
in evaluating these, 1 to 3 micrograms a day for a person with an
average number of fillings is the amount that would be absorbed.
And this compares with 5 to 6 micrograms per day that people
would absorb from other sources, including seafood.

In terms of what would be a level of concern, the World Health
Organization published numbers along that line for people, the
most sensitive group in the population where the first sub-clinical
effects would appear, and it would take between 400 and 500 fill-
ings, surfaces of fillings to achieve these levels with the release
rates that we know.

Mr. BURTON. Dr. Norwood, I know you have some questions. I
will let you take it now.

Dr. MACKERT. May I also comment on Dr. Richardson’s response.
Are you saying that the half-time of mercury is 30 years, the
amount of mercury a person takes in, half of that takes 30 years
for that to go away? Are you claiming that on the record?

Mr. RICHARDSON. I will submit to this panel a paper that docu-
ments the half-life of mercury in the brain as being on the order
of 25 to 30 years.

Dr. MACKERT. All of the mercury that is absorbed, is that what
you are stating for the record?

Mr. RICHARDSON. Yes.

Dr. MACKERT. You are sadly mistaken.

Mr. BURTON. If you have a position paper on that or some docu-
mentation, I would like to have it from both of you so we can look
at it. OK?

Dr. Norwood.

Dr. NorwoOD. Thank you very much, Mr. Chairman. I have got
so many questions I do not know where to begin.

Mr. BURTON. Well there are only two of us so I am going to let
you go for a while.
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Dr. NorwooD. Thank you, sir. I want you to know that I recog-
nize this is not my committee and I am going to mind my manners.
I really would not be this nice if this were a Commerce Committee
meeting. But having said that, Mr. Chairman, I was greatly and
personally offended by the remarks in the opening statement from
Congresswoman Watson and I would like your permission to re-
spond to that in writing for the record rather than making a big
to-do about it right here.

Mr. BURTON. Sure. Without objection, that is fine, Doctor.

Dr. NORwWOOD. Dr. Haley, you are a chemist. Yes or no?

Mr. HALEY. Yes.

Dr. NOrRwOOD. Do you have degrees in biology?

Mr. HALEY. I did 3 years post-doctor at Yale in physiology and
my major emphasis area in chemistry was in biochemistry.

Dr. NorwooD. OK. I understand. You must be a smart guy be-
cause that is a hard subject.

Mr. HALEY. I enjoy it.

Dr. NORwWOOD. Good. I see that you do. I noted, and I have no
idea whether your scientific work is correct or not, and would not
question it anyway at this point, but I did note that most of it was
about mercury, the toxicity of mercury.

Mr. HALEY. What I talked about today, yes. Most of my work is
not about mercury.

Dr. NorwooOD. What is most of your work about?

Mr. HALEY. About the structure and function of nucleotide bind-
ing proteins that regulate body functions.

Dr. NorRwoOD. Thank you. I got you. [Laughter.]

But your scientific work today was about liquid mercury. And
our hearing really is about amalgam, a metallic compound that
varies in percent but is at least 50 percent silver. So I do not ques-
tion you, I bet you are right about the toxicity of mercury. But that
is not what we are here about. We are here about the possibility
of considering banning a major restoration material in this Nation
that will affect dental health. So we thank you for being here, mer-
cury you may be right on, you may be right about the environment,
but we need to talk I think about what we are here about, which
is the amalgam filling.

It is clear to me from my work in the Commerce Committee with
the EPA that there are two or three known things. No. 1, you can
buy a scientific report saying anything you want to say. It just does
not matter. Whatever the opinion is that you want you can get it
paid for and get it done. I have seen that for 8 years in the EPA.
So I do not know who is right or who is wrong about the science.
I tend to think probably Dr. Clarkson is one of the world’s foremost
toxicologists in mercury. Do you still stand by that, Dr. Mackert?

Dr. MACKERT. Yes, I do.

Dr. NORwWOOD. Do you agree with that, Dr. Haley?

Mr. HALEY. Yes, I mean he works primarily on methyl-mercury.
And to say that he would understand the toxicity and medical ef-
fects of mercury any better than any other well-trained bio-chem-
ist, I would not give him—it is the area he worked in. But it is
something you teach to freshman——

Dr. NorwooD. That is his area of specialization, like yours is
whatever that long list was?
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Mr. HALEY. He mainly works with methyl-mercury. Most of the
research I have read from Dr. Clarkson’s laboratory has been on
the mercury that comes from fish, not from amalgams.

Dr. NORWOOD. So he is an expert like all of you are experts, for
which nobody here dare define the word “expert?”

Mr. HALEY. Probably. But I would point out one thing. We did
talk about amalgams. I get the same effect if I take an amalgam
made outside the mouth or in a tooth that has been given to me
by a dentist, if I drop it in water and I take that water after a pe-
riod of time, and I showed that on the slides, and add that to brain
tissue enzymes or neurons in culture, it is toxic. So the amalgams
release mercury. And I tell you the problem here, which I would
challenge you and Dr. Mackert, let’s make 1,000 amalgams outside
the mouth and send it to Cal Tech and Harvard and the major
science institutions in the United States and let’s live with how
much mercury, let’s determine how much mercury comes out of
amalgam with no brushing, brushing 1 minute a day, and

Dr. NorwooOD. Dr. Haley, I do not know that test has not been
run. I do not know that study has not been run. Are you telling
me you know of every study ever done with amalgams?

Mr. HALEY. No.

Dr. NORWOOD. Of course you do not.

Mr. HALEY. I am telling you that I have done it in my lab and
I get results that totally disagree with what Dr. Mackert says.

Dr. NORwWOOD. Dr. Mackert, do you want to respond to that?

Dr. MACKERT. There is a big difference in doing a study in a lab
in a petri dish and doing human studies. Always the first step is
you look in the laboratory study, then you look in animals, and
then you look in humans. All the studies that I referenced today
were in humans. If these theoretical possibilities Dr. Haley has
raised were true in actual fact, then we would see them in these
human studies that have been done, and we do not.

Mr. HALEY. This is not theoretical. This is absolute——

Dr. NorwoOOD. Excuse me. We need to have order. It seems to
me that it is hard to refute that only the EPA, who I have men-
tioned earlier is the one who buys the studies they want, is saying
that amalgam is toxic and we cannot get the CDC or the FDA or
the Public Health Service or the World Health Organization—I
mean, come on, are these people—I am not asking a question just
making a statement. [Laughter.]

I saw you warming up. I am going to ask you a question in just
a minute. It seems to me all of these people are not in cahoots with
the ADA. I do not believe they are. And this all says to us that we
do not really know that you are right at all about what you are
saying about the toxicity. People like me know what happens if you
are wrong and you get rid of this restoration, which in many cases
nothing else we have today will work. So I am just asking you to
be just sort of real careful with what you are saying now.

Dr. Haley, Dr. Linder asked me to ask you a question, and I am
not sure if he wanted to know this on a personal basis or just want-
ed to know in general. But he wants to know if there have been
any studies that show a higher incidence of Alzheimer’s disease in
retired dentists.

Mr. HALEY. There have been no studies done.
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Dr. NORWOOD. Anybody know of any?

Mr. HALEY. I do not know of a one. I do not know of a study.
This is a thing that says there is no proof of amalgams being toxic
or being dangerous or causing disease. There is no proof that it
does not.

Dr. NORWOOD. I understand. But there is absolute proof of the
damage done to the dental health of this country if you eliminate
it. I can tell you about that. I know something about that.

Dr. Mackert, next year I will have been a member of the ADA,
American Dental Association, for 40 years and I can guarantee you
they do not gag me on anything or I would not have paid my dues.
I would have just said good-bye and leave. Are you aware of any
gag rules in our Code of Ethics about talking to our patients?

Dr. MACKERT. No, I am not. In fact, the ADA encourages dentists
to discuss treatment options with patients. The ADA is concerned
that they not misinform patients on this or any other issue and en-
courage patients to subscribe to treatments that are not in their
best interest. They would certainly be opposed to that.

Dr. NorwooD. Well I feel fairly certain that there are not any
gag rules. And if there were, we are an ornery group, dentists are,
and we would not pay them any attention anyway.

Most of us, Mr. Chairman, do talk to our patients about what
their alternatives are. Most patients do not want to sit there and
have me or any other practitioner respond to them on the details
of what is in, for example, amalgam fillings, although none of us
that I ever knew of would—you know, what the heck, if you do not
want amalgam, that is OK. I used to make a lot of money using
gold, probably the best restoration known to man. The only reason
we do not use it all the time now is because if we did another 30
percent of Americans would not be able to go to the dentist. That
is why we do not do it. That is the restoration of choice for us.

Part of our job is to treat Americans and we have to be very con-
cerned about the cost because in dentistry, unlike medicine, thank
God, we do not have the Federal Government funding everything
that we do. People pay out of their own pockets. And we have to
keep that in mind if we want them to be treated. And that is really
what we are there for is to treat those patients. Now if you want
to tell a patient they need to have all their amalgam fillings taken
out so you can put in all new fillings, I would not lose, I would not
do badly in that arrangement to tell you, sit down, let’s take them
all out and do them all over again. We are a capitalistic country;
I am going to make a little profit on every one of them I take out
and every one of them I put in. So it is not that we mind doing
that. If that is what a patient wants us to do, let’s do it, although
I would question it.

Dr. Fischer, I want to ask you about that. What I know of you
is you are a really nice guy, a good guy, concerned, and really be-
lieve this honestly. But let me ask if I could just yes or no ques-
tions. You talk about the danger to children from dental amalgams.
Does the American Academy of Pediatrics agree with you? Just yes
or no.

Mr. FiscHER. I do not know. About what?

Dr. NorwOoOD. Whether dental amalgam is dangerous to chil-
dren.
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Mr. FISCHER. Did they say that? Is that what you are asking me?

Dr. NORwWOOD. No. You believe that, don’t you?

Mr. FIsCHER. I believe it is dangerous to some children and to
some people, yes.

Dr. NORWOOD. Does the American Academy of Pediatrics agree
with you?

Mr. FISCHER. As I say, I do not know what they say about it.

Dr. NorwooD. Well you ought to, it seems to me.

Mr. FISCHER. I am not a pediatrician.

Dr. NORWOOD. No, I know, nor a physician.

Mr. FISCHER. Right.

Dr. NorRwOOD. But if you are going to tell people this material
is dangerous, it should be I think of interest what the entire medi-
cal community that treats children think.

Next question. You talk about a relationship between dental
amalgam and autism. Yes or no, does the Autism Association agree
with your position on dental amalgam?

Mr. FiscHER. First of all, I do not tell patients it is dangerous.
You asked me if that was my opinion, and it is. Do I tell that to
patients? No, I do not. So let me clarify the first question.

Dr. NOrRwWOOD. You do not tell patients that you are concerned
that they should not have dental amalgam, you just do not give
them the option?

Mr. F1SCHER. I do not give them the option because I do not want
to expose the patients, my staff, or myself to the material. So that
is an option we do not give. If they want it, we refer them out for
that. I do not do root canals either, we refer them out.

Dr. NORwWOOD. Do you basically think then that there is a nega-
tive relationship between dental amalgam and autism, patients
with autism?

Mr. FISCHER. Again, I am not a physician and I cannot make a
medical diagnosis. But from the American Academy of Pediatri-
cians, they say in one of the conclusions in this report, “Mercury
in all its forms is toxic to the fetus and children.”

Dr. NORwWOOD. Of course, mercury. Who the hell would disagree
with that. We are not talking about mercury though. I would have
loved to have brought some mercury and put it out on that table
and then put a big wad of amalgam and ask you to pick each of
them up. Have you ever tried to pick up mercury?

Mr. FiscHER. OK.

Dr. NORWOOD. Me too. It is not easy.

Mr. FiSCHER. The point being?

Dr. NOorRwOOD. The point I am making to you is there is a dif-
ference between mercury and amalgam.

Mg FISCHER. Are you saying that there is no mercury in amal-
gam?

Dr. NorwoobD. Did I say that?

Mr. FiscHER. No, but

Dr. NORWOOD. I sure didn’t.

Mr. FiscHER. OK.

Dr. NorwoOD. Now since I am going to ask the questions, let me
go to the next question. You talk about a relationship between den-
tal amalgam and Alzheimer’s disease. Does the Alzheimer Associa-
tion agree with you on your position on dental amalgam?
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Mr. FIScHER. I did not speak about Alzheimer’s disease.

Dr. NOorRwoOD. Do you have a position on that?

Mr. FiSCHER. No, I am not a physician or a neurologist.

Dr. NOrRwoOD. Did you have a position on that, Dr. Richardson?

Mr. RICHARDSON. No. It was Dr. Haley who spoke on Alz-
heimer’s.

Dr. NORWOOD. Do you have a position on that?

Mr. HALEY. Yes. I think absolutely you can say that exposure to
mercury would exacerbate the clinical condition we call Alzheimer’s
disease since it causes all the aberrant biochemistry and hallmarks
to be produced.

Dr. NORWOOD. And does their association agree with you?

Mr. HALEY. I have never talked to them. But they are just a
group of lay people. They are not scientific body. So there are a lot
of committees who do not know anything about this.

Dr. NorwoOD. How do you know they are a group of lay people?
Since you have never talked to them, I would like to know how you
know that.

Mr. HALEY. I read their literature, I know when they are out
raising money, I talk to the people at conferences that have Alz-
heimer’s booths.

Dr. NorwoOD. Well have you ever mentioned to them, hey, guys,
you ought to be on my side and be against dental amalgam, this
is real bad for Alzheimer’s and your association?

Mr. HALEY. Yes, I have. I sent them a letter a long time ago.

Dr. NORwWOOD. And do they agree with you?

Mr. HALEY. No, they did not fund me.

Dr. NorwooD. Thank you. Multiple sclerosis, that society does
not agree either. Do you ever advise your patients, Dr. Fischer,
with multiple sclerosis and other diseases that they ought to have
all of their amalgam fillings removed?

Mr. FIscHER. I am glad you asked me the question because the
answer is, no, I have never advised any patient to have their amal-
gams removed. When they come to me and ask me to do that, even
if it is based on a referral from a physician, we explain the options
to them—I give them the ADA materials without any references to
safety but they say it is safe and it is inert. We give them that ma-
terial as well as some of the scientific references and then we let
them make their own choice. If they decide to get them out, we
have them sign an informed consent form after we fully inform
them. So, no, we do not recommend that they get them out.

Dr. NorRwOOD. They said you were a good guy. But the question
is if patients come in and they have a mouth full of amalgam,
which you are on record very clearly thinking that is a very dan-
gerous thing, do you advise them to remove their fillings?

Mr. FISCHER. No.

Dr. NorwooOD. That is an interesting concept. I will close, Mr.
Chairman, if I may, with one last question.

Dr. Mackert, it seems that if dental amalgam were banned,
frankly, the dental profession would make a lot more money be-
cause of the cost and the time that is associated with using other
restorative materials, which, by the way, Medicaid patients do not
all get amalgams. It was implied earlier that there was nothing
else that Medicaid patients could ever get. That is just not true. It
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varies State by State. But tell me why you think the ADA is fight-
ing so hard to keep amalgam as a restorative material.

Dr. MACKERT. In a number of situations, the ADA has advocated
positions that are not necessarily in the economic interests of den-
tists, and I think fluoride is a good example. This has been vigor-
ously opposed by some groups but the ADA has been steadfastly
behind water fluoridation even though it actually works against the
economic interests of dentists. And I think this is a similar situa-
tion where there is no economic interest for the ADA or dentists
or even dental manufacturers who have told me, at least one man-
ufacturer told me they actually make a bigger profit on the resin
composite materials than they do on amalgam. So they do not have
any vested interest in the continued use. It is just that amalgam
is one option. For example, if patients are allergic to ingredients in
the resin composites and we ban amalgam, what are they going to
use on those people? And people are allergic to things like hydroxy
ethyl-methacrylate which is used in dental bonding agents. It is
one of the most potent allergens used in dentistry. If we ban amal-
gam, then what are these people going to use for a filling?

Dr. NorRwOOD. Mr. Chairman, people like myself who have spent
their life trying to take care of patients in dental health, we are
very concerned about this, and you pointed out some of it. We just
do not have some alternatives in some places. We would find alter-
natives or we would do something different if we knew for a fact
that this is harmful. What we do know is, my own personal experi-
ences dealing and living with this and dealing with amalgam ev-
eryday, that it does not appear to be harmful to people that I am
aware of. And the other part of it is that if we knew it to be harm-
ful, we would find something else. But we cannot do that with bad
science. We cannot do that with misconceptions in science that are
not always right.

Dr. Mackert, do you know who out there, for example, what are
the groups that are interested in banning dental amalgam? Who is
out there talking about this?

Dr. MACKERT. Well, there are several groups. One is called
DAMS, which I believe stands for Dental Amalgam Mercury Syn-
drome. Another is the JAOMT, which is International Academy of
Oral Medicine and Toxicology, which was founded by Murray Vimy,
a Canadian dentist in 1984, and almost the first action that group
took in 1984, before most of these studies were even conducted,
was to issue a press release calling for the banning of amalgam.
So almost the first thing they did as an organization was to call
for the banning of amalgam. So even before Vimy and Lorscheider
had done their studies, they were calling for the banning of amal-
gam.

Dr. NorwooOD. Who is that holistic dental society?

Dr. MACKERT. I am not sure.

Mr. BURTON. Dr. Norwood, we do have one more panel and I will
give you liberty to ask as many questions as you want. I would like
to ask just a few more questions of this panel.

Dr. NOorRwoOOD. You have been very kind.

Mr. BURTON. You are a good man, even though we have a little
disagreement here.
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Dr. Haley, what is the difference between dental mercury and a
jar of pure mercury? What is the difference as far as toxicity is con-
cerned between a dental amalgam with mercury and a jar of pure
mercury?

Mr. HALEY. The mercury vapor coming off of liquid mercury and
the liquid vapor coming off of amalgam fillings is the same thing.
It is identical, absolutely chemically identical.

Dr. MACKERT. Could I comment on that? Are you saying that it
is the same amount that comes off?

Mr. HALEY. Of course not. When you form metallic bonds in
amalgam fillings and reduce the vapor pressure of the mercury and
it slows the evaporation rate. But what you have is allergens that
release mercury at a very low level for scores of years.

Mr. BUrTON. That is the point I wanted to make. The mercury
vapor does come off of the amalgam?

Mr. HALEY. Yes.

Mr. BURTON. And it does chip away over time and you do con-
sume that, it goes into the body and is excreted through the body.

Mr. HALEY. Yes, 80 percent of the vapor that is inhaled in the
body is retained by the body.

Mr. BURTON. You said 80 percent?

Mr. HALEY. Yes.

Mr. BURTON. OK. Now when it goes into the brain, I have been
told by leading scientists and doctors from all over the world that
the fatty tissue in the brain holds that in there more than any
other part of the body, so there is an accumulation of the mercury
over a period of time. Is that correct?

Mr. HALEY. The aspect is that mercury is what we call a hydro-
phobic gas, it would rather be in the fat. It will partition into fat
tissue versus water. Mercury is not very fond of water. However,
when it is in the brain it gets converted to the HG2+ and it binds
to proteins.

Mr. BURTON. So it sticks around for a long time.

Mr. HALEY. The fact is that versus, say, the HG2+, which does
not cross the blood-brain barrier very effectively, mercury vapor
does it with a great deal of ease. Once it is inside and it is oxidized,
the HG2+, then it does not come out.

Mr. BUrTON. I have a couple of questions, and I do not know the
answer, but I do have two questions here real quickly. One is, Dr.
Norwood asked about an increase in the number of people I think
that have become autistic or hurt from mercury vapors and amal-
gams. I do not know what the relationship is there, but I do know
that we had 15 years ago 1 in 10,000 children was adjudged to be
autistic. Today, according to the Food and Drug Administration, it
is more than 1 in 250. We have had more than a 40fold increase.
Now that could be attributed to a number of things, but we do
know that mercury was in the vaccines and mercury was in the
amalgams of the mother and that may be a contributing factor. We
just do not know.

As far as Alzheimer’s is concerned, do any of you know whether
or not there has been an appreciable increase in the amount of Alz-
heimer’s?

Mr. HALEY. Yes.

Mr. BURTON. Can you give me statistical data on that?
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Mr. HALEY. I would feel uncomfortable doing that, I just know
it is very significant. Every time you read a paper on Alzheimer’s
disease they bring up that there is something like I think 6 million,
somewhere in that range, of Americans today that have it and that
by 2040 it will be astronomically higher than that, I cannot remem-
ber the exact number, just that it is in the millions though.

Dr. MACKERT. Mr. Chairman.

Mr. BURTON. Yes?

Dr. MACKERT. I was just wondering if I could comment on that
question.

Mr. BURTON. Sure. Sure.

Dr. MACKERT. It is interesting that the use of dental amalgam
has actually declined over that same period that you mentioned on
autism and resin composites have increased till this year they are
more than half of the restorations placed. So, actually, if you are
looking for something to track—and I am not at all suggesting com-
posites are behind it—but you would actually see the correlation
between composite and Alzheimer’s and autism rather than with
amalgam since amalgam use has declined.

Mr. BURTON. I did not say it was just from that source. When
Dr. Norwood and I get our flu shot, there is mercury in that flu
shot. A lot of people do not realize that and I do not think many
of our colleagues know that.

Dr. NOrRwoOOD. It has affected us both too, I am pretty sure.

Mr. BURTON. Yes. Sure. [Laughter.]

But the point is there have been a number of things that could
be contributing factors to that and that is why I asked that ques-
tion.

Is there a peer reviewed study that shows mercury fillings are
safe? Is there any peer reviewed study that you know of that shows
they are safe?

Dr. MACKERT. The difficulty in showing that any material is safe
is that you have to do several things. You have to identify potential
adverse effects, you can study, for example, multiple sclerosis or
even subtle changes in enzymes, and if you look at those in a
study, that is all you know is whether it causes that one thing that
you have studied. And there are thousands, if not millions, of
things that we could study that we could try to correlate with the
presence of amalgam fillings. Many of those studies have been done
but we have not looked at everything. It is not possible to do so.
We do not have enough money or enough people to look at every-
thing. But the studies that have been done so far indicate that, as
the ones I have cited and others that are in our statement for the
record, these do not indicate any adverse effects from amalgam.

Mr. BURTON. Let me ask you one more question, and any of you
can answer this, and then we will get on with the next panel. I
would like to end with a little comment. Are removed mercury fill-
ings a hazardous waste, Dr. Mackert?

Dr. MACKERT. According to the EPA test that is done to deter-
mine whether something is a hazardous waste, this was studied,
amalgam was subjected to this test and it does not qualify as an
EPA hazardous waste, according to my understanding.
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Mr. BURTON. Well why don’t we just flush it down the drains?
They do not do that anymore, do they? What does a dentist do with
an amalgam when he takes it out of a person’s mouth?

Dr. MACKERT. Well, I all the time get mailers and packages from
these different recycling companies that offer me money for amal-
gam scrap and other metal scrap. So many dentists, I do not know
what percentage, but many of them collect this and turn it in to
have the metals

Mr. BURTON. I am not talking about many. I am saying when
dentists are taking a filling out of a tooth, are they allowed to just
flush it down the toilet or down the drain?

Dr. MACKERT. There are amalgam separators, there are traps
and stuff that collect various amounts of that mercury. This is not
an area of my expertise. There are others here I think that might
better answer that question.

Mr. BURTON. Does the ADA or any of its affiliate organizations,
such as the AD Health Research Foundation, hold any patents or
reap any financial benefit from mercury or amalgams?

Dr. MACKERT. Well amalgam was invented long before the ADA
was even established as an organization. So, obviously, the ADA
was not around when amalgam was invented. As with all different
materials, the Health Foundation works on improvements of mate-
rials, including amalgam. There were two patents issued I believe
in the 1980’s which were never exploited, never licensed.

Mr. BURTON. So they do not make any money off of amalgams?

Dr. MACKERT. They do not. In fact, the ADA Health Foundation
was the organization, an ADA scientists named Ray Bowen was the
maré who invented the dental composite, the white filling that is
used.

Mr. BURTON. OK. OK. Let me ask Mr. Bender and Dr. Haley a
question. The amalgams, after they are taken out of the mouth and
disposed of, are they considered toxic by the environmentalist and
the EPA?

Mr. BENDER. I am not aware of the study that Dr. Mackert refers
to in terms of whether or not they pass or fail the EPA’s TCLP test.
What I do know is from an environmental standpoint dentists are
not regulated in terms of their disposal. That is one of the major
problems. What I do also know, I indicated in my testimony, that
approximately less than 1 percent of dentists in the United States
today have amalgam separators. In fact, talk about commissioning
studies to get the answers that you are looking for, the ADA re-
cently commissioned with a group called Environ to basically come
out and say that amalgam separators were not a cost-effective ap-
proach to go.

Mr. BURTON. Dr. Haley, the amalgam, when they come out of the
mouth and are flushed down the toilet and down the drain and go
into the water:

Mr. HALEY. They place them in sealed containers to keep the
mercury vapor, when they are sitting in the dental office, from con-
taminating the air and making it unsafe for people to work.

Mr. BURTON. Dentists put them in a sealed container?

Mr. HALEY. In a sealed container under a liquid solution that
will bind the mercury vapor if it is released.

Mr. BURTON. Is that a common practice among dentists?
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Mr. HALEY. I think so.

Mr. BURTON. Is that right?

Dr. MACKERT. That is. And the reason for that, as I mentioned
earlier, is that when the amalgam is first mixed it does release
mercury vapor for a short time until it completely sets. So that is
why it is placed under liquid, usually a photographic fixer or other
sulfur containing liquids are used.

Mr. HALEY. Research has absolutely shown that amalgams re-
lease mercury for years after they are hardened. Dr. Mackert is
just flat wrong in his assessment.

There was a study when they used a material called composel
and they showed that it released 43 micrograms per centimeter
squared per day and it did so consistently for 2 years. Unfortu-
nately, this was put in the mouths of Americans. And the person
who published this research in Clinic Dental Research was from
Singapore University, it was not the FDA or the ADA. I do not
think they look at it. I had a debate with the dental department
at the University of Kentucky this Tuesday and I asked them, “Do
you have any devices in the school of dentistry that measures mer-
cury in the air or in the water?” They did not have a thing.

Dentists are allowed to do things that the rest of us are not al-
lowed to do. If I were to do experiments on mercury, I have to have
it picked up as a toxic waste. Mercury coming into my department
is classified as in the most toxic category of chemicals whereas the
FDA dental branch classifies it as a totally safe material, as safe
as a bedpan. There is a lack of common sense being applied here.
And that is what I am saying. Do not believe me, do not believe
him, make amalgams outside of the mouth, get a Government
group to go check the amount of mercury that comes out under ab-
rasion, under heat, and then settle this. This is not rocket science;
this is simple stuff. And I know I am right and I know the amount
that Dr. Mackert says comes out of amalgam fillings is wrong, be-
cause if he talks about the amount that comes out per surface area
exposed, and if you look at the amount that is in the urine and you
multiply that by 9, because 90 percent of the mercury comes out
in the feces, you cannot even possibly account for that amount of
mercury with his values.

Dr. MACKERT. Let me just comment on that study. I know Profes-
sor Chou, he is a friend of mine, who published that study. It is
interesting, they only pick the one material that is not even sold
in the United States, never has been sold in the United States, the
composel that he mentioned, it is not a standard formulation of
amalgam at all. Even in that study that he mentioned it says, so
he could not be unaware of this, that it released much more mer-
cury, in fact, 400 times more mercury into solution than any other
amalgam that was studied. So why does he pick that one amalgam?

Mr. BURTON. Let me interrupt here just a second. I think this is
a very interesting debate. Would the American Dental Association
and your association, Dr. Stoute, be willing to perform the kind of
test that he is talking about? In other words, make amalgams and
put them into different kinds of conditions, send them to major sci-
entific research laboratories around the country—I would be very
happy to facilitate that—and let them come up with an answer to
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this because the American people would like to know. Now if the
ADA says no, I would like to know why.

Dr. MACKERT. We are willing to fund any studies or

Mr. BURTON. Are you willing to do that? Are you willing to make
the amalgams

Dr. MACKERT. It has been done.

Mr. BURTON. It has been done?

Dr. MACKERT. Yes. The study that he mentioned talks about
other amalgams and they are 400 times lower than the one that
he happened to cite.

Mr. BURTON. The amalgams used here in the United States, the
amalgams that are used in dentists offices all across the
country——

Dr. MACKERT. The other amalgams that were in that study were
used in the United States.

Mr. BURTON. Would the ADA be willing to do a study where they
took amalgams, 100, 200, whatever it takes, make them, put them
under different conditions, send them to the various laboratories
around the country and let the American people know what the re-
sults are? Would they be willing to participate in that kind of a
study?

Dr. MACKERT. We would. But again, these studies have been
done. The study that he cited has that very data in it that he failed
to cite.

Mr. BURTON. If you would be willing to do that, that would be—
so you are speaking on behalf of the ADA that you would be willing
to do that?

Dr. MACKERT. We will respond in writing to that. You know, I
am a faculty member of the Medical College of Georgia, I do not
work for the ADA. I cannot tell you what the ADA.

Mr. BURTON. You are representing the ADA today.

Dr. MACKERT. Yes, I am. But I do not work for the ADA.

Mr. BURTON. Who would make that decision?

Dr. MACKERT. The Council on Scientific Affairs, of which I am a
member, I start my term in January.

Mr. BURTON. So you are a member of that. Would you rec-
ommend that they would do that?

Dr. MACKERT. Well, if we want to be cost-effective in our expend-
itures of research dollars, if something has already been done mul-
tiple times, then it is not cost-effective to do it once again. If that
information is not available in the literature, we would certainly be
very interested in pursuing that and funding that.

Mr. BURTON. I do not see why it would not be something that
you would want to do, because it would put an awful lot of this de-
bate to rest.

Dr. MACKERT. It would never put it to rest because—I am sorry,
I keep interrupting.

Mr. BURTON. I just think it is something that would allay a lot
of people’s concerns and fears. Because Dr. Haley I think has said
very, very clearly that the amalgams outside the mouth are toxic,
they release toxic vapors.

Dr. MACKERT. But they are not toxic. Toxic means it causes de-
monstrable adverse health effects, and they do not. There are stud-
ies that have shown that, studies that have looked at this, thou-
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sands of subjects, all the things that I mentioned, Alzheimer’s dis-
ease, multiple sclerosis, adverse pregnancy outcomes. You can al-
ways think of more symptoms to look for but we have looked at the
major ones people have brought up as adverse health effects, re-
duced immune competence, kidney function, all these studies have
been done and looked at it and compared groups of people with and
without amalgams and they do not find any difference.

Mr. BurTON. OK. Well you are not for doing the study then? You
do not want to do it?

Dr. MACKERT. If the study has already been done and we have
the data in the literature

Mr. BURTON. Has that kind of study been done, Dr. Haley?

Mr. HALEY. Just one study he reported. When I bring up the as-
pect of the 43 micrograms, it is that here was an amalgam filling
that was used and it was placed in the mouth of Americans and
nobody tested it.

Dr. MACKERT. No, it was not.

Mr. HALEY. I have tested, and I teach a class called Mercury,
Science, and Politics, and I have students measure the amount of
mercury that comes out of amalgam fillings. And while it is not as
high as the composel, which is extremely high, it still is very sig-
nificant. And when you brush it, it goes up to 43 micrograms per
centimeter squared. If you abrade the amalgam filling 30 seconds,
twice a day, you get a huge increase.

Now I know high copper amalgams release more mercury than
low copper amalgams. I have read all the stuff. What we have to
do is talk about the specific material that is being put in people’s
mouths and just test it. That is the only thing I think that is need-
ed. If you are going to use it, test it and say how much comes out
just setting quiescently in a test tube in water, and then abrade
it, just brush it, and say how does it respond when you brush it
with say a medium bristle toothbrush, add heat to it like you are
drinking coffee and see does it increase it. You have got to do these
studies. And no, these studies have not been done.

Dr. MACKERT. Yes, they have.

Mr. HALEY. Where?

Dr. MACKERT. Anders Berglund, at the University of Umea in
Sweden, did exactly those things. He monitored patients every 30
minutes throughout the day, including all night

Mr. HALEY. Not in a sealed container.

Dr. MACKERT. Let me finish. He had them drink coffee and, con-
trary to the allegations of the anti-amalgamists, it does not cause
an increase in mercury release. Many foods actually cause amal-
gam release to go down.

Mr. BURTON. OK. Let’s end this panel. Let me just say, and I
have all kinds of literature that we have studied and read, mercury
is a toxic chemical, mineral. Nobody has any doubt that if mercury
was lying on that table there, nobody would want to be messing
with it because it is toxic. It is in amalgams. It is in some of our
vaccinations. And in many people’s minds, mine included, there is
a substantial risk. I have had my amalgams out. I am going to get
even my capped teeth, the ones that have gold over them that may
have a filling in them, I am going to get those out because I just
do not want the risk, even though you would not agree with me.
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If there is any doubt whatsoever, it seems to me that people
ought to err on the side of safety. And I think the American people
need to know at least that amalgams contain 50 percent mercury.
They do not know that. I did not know that and I am a fairly well-
read person. I think if the American people were made aware, just
made aware of the fact that the amalgams contain 50 percent mer-
cury, knowing even a small amount of what they do about chem-
istry and about the biology of the human body, I think an awful
lot of them would opt for another kind of filling.

It just seems to me—I understand that Dr. Norwood is going to
oppose this bill, it is probably not going to go anywhere—that we
need to have more hearings on this subject, and we will have more
hearings. This subject will be discussed and debated and it will be
illuminated. At the very least, the American people will know there
is mercury in fillings and they will be able to make an informed
decision on whether or not they want to have that in their mouth,
just like we have been trying to illuminate the issue of whether or
not there should be mercury in vaccinations for children. My
grandson got nine vaccinations in 1 day. He was a wonderful boy.
Two days later, 3 days later he became autistic and he is ruined
in part for life. He got 47 times the amount of mercury that is tol-
erable in an adult in 1 day and it made a big difference I believe
in his life.

So when somebody asks me should there be mercury in vaccines,
I say hell no. And if somebody asks me if mercury should be in
anything that goes into the human body, I am going to say I do
not believe so. I am a layman, I am not a scientist, but from what
we have heard at our hearings and from scientific research around
the world, I do not believe it should be in there. But at the very
least, I think dentists ought to inform the American people that
they are half mercury, and if the American people know that, I
think they will make the decision themselves.

With that, I think we ought to go to the next panel. Thank you
all very much. We appreciate your comments.

We will take a 5-minute break here, if you like, and I will come
right back.

[Recess.]

Mr. BURTON. The committee will reconvene.

We will now hear testimony from the second witness panel. I
would appreciate those individuals coming to the table. Dr. Law-
rence A. Tabak, Director, National Institute of Dental and
Craniofacial Research, National Institutes of Health; and Dr. David
W. Feigal, Director, Center for Devices and Radiological Health,
Food and Drug Administration. I appreciate your being so patient
listening to all the discussion and debate.

Would you please rise and be sworn.

[Witnesses sworn.]

Mr. BURTON. Dr. Tabak, do you have an opening statement?

Mr. TaBAK. Yes, Mr. Chairman, thank you.
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STATEMENTS OF LAWRENCE A. TABAK, DIRECTOR, NATIONAL
INSTITUTE OF DENTAL AND CRANIOFACIAL RESEARCH, NA-
TIONAL INSTITUTES OF HEALTH, BETHESDA, MD; AND DR.
DAVID W. FEIGAL, DIRECTOR, CENTER FOR DEVICES AND
RADIOLOGICAL HEALTH, FOOD AND DRUG ADMINISTRA-
TION, ROCKVILLE, MD

Mr. TaBAK. Thank you, Mr. Chairman, for inviting me here today
to discuss NIDCR-supported research on mercury in dental amal-
gam, a material used to restore teeth damaged by the effects of mi-
crobial infection or trauma.

The effects of elemental mercury exposure have been studied pri-
marily in occupational studies, where the exposure levels have
been on the order of 100 to 1000 micrograms per liter of urine. Es-
timates of exposure from dental amalgam can range from 1.2 to ap-
proximately 20 micrograms per liter of urine, depending on the
number of tooth surfaces restored and the size of the restorations.

In the early 1990’s, the Assistant Secretary for Health charged
the PHS Committee to Coordinate Environmental Health and Re-
lated Programs to conduct a comprehensive assessment of the ben-
efits and risks of dental amalgam based on peer reviewed scientific
literature. Their 1993 report concluded that scientific evidence does
not demonstrate that exposure to mercury from dental amalgam
poses a serious risk in humans. However, the Committee’s Sub-
committee on Risk Assessment called for additional research to ad-
dress whether dental amalgam creates a significant health risk to
individuals. the NIDCR responded in 1996 by launching two clini-
cal trials designed to assess whether exposure to mercury in dental
amalgam in children is associated with adverse neurological, renal,
immunological, microbiological, behavioral, or cognitive effects.

These studies are comparing the possible health effects of amal-
gam with composite dental fillings over time. Only children who
did not have any prior fillings have been included as participants
in order to address the concern that any possible adverse health ef-
fects might have been caused by pre-existing dental restorations. It
is expected that both trials will be completed in 2006.

One clinical trial is being conducted by a group of scientists from
the University of Washington in Seattle in conjunction with a
group from the University of Portugal in Lisbon. 507 children be-
tween the ages of 8 and 10 years are participating in this trial.
Five primary endpoints are being monitored from baseline and at
1 year intervals: three neurobehavioral indices including combined
assessments of attention, memory, and motor domains; one neuro-
logical assessment involving nerve conduction velocity; and an end-
point aimed at assessing renal function. In addition, urinary levels
of mercury were assessed at baseline and are being measured at
each followup exam.

A second clinical trial is being conducted by a consortium of sci-
entists from the New England Research Institutes, or NERI, in
Cambridge, Massachusetts, Forsyth Dental Clinic and Harvard
University in Boston, and the University of Rochester in Rochester,
New York. 534 children between the ages of 6 and 8 years requir-
ing at least two fillings were recruited into this trial from sites in
the Boston/Cambridge area and in Farmington, ME. The trial is
sized to detect a three-point change in IQ over a 5-year period. Ad-
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ditional tests of neuropsychological, cognitive and behavioral, and
renal functioning are also being carried out.

The conduct of both trials is overseen on an annual basis by an
independent Data and Safety Monitoring Board, the DSMB, con-
sisting of experts in the fields of dental restorative materials, pedi-
atric neurology, pediatric nephrology, neurotoxicology, cognitive
and behavioral development, heavy metal/environmental toxicology,
biostatistics and bioethics. The DSMB has met once a year since
the inception of the trials, and meets by teleconference on an as-
needed basis, to review group distributions of endpoints and to
evaluate trial operations. Based on these data, the DSMB deter-
mines whether or not individuals are at increased risk, whether
the trials should be ended, and whether the results should be made
available to the public.

Over the course of the trials several children have shown higher
than acceptable urinary mercury levels. When retested, most val-
ues have been within the acceptable range. Also, some children
have shown changes in one or more of the neuropsychological
endpoints that caused concern and followup clinical examination by
the study teams. These changes, however, have not been limited
only to children receiving amalgam and, for the most part, the
problems identified seem to have existed prior to the entry into the
trial. To date, no harmful untoward effects attributable to amalgam
have been noted in either trial, and on each occasion the DSMB
has recommended that the trials be continued.

In summary, Mr. Chairman, available scientific evidence contin-
ues to indicate that dental amalgam is a safe restorative material.
}(1)f course, I would be happy to respond to any questions you might

ave.

[The prepared statement of Mr. Tabak follows:]
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Mpr. Chairman and Members of the Committee:

Thank you for inviting me here today to discuss onr research on mercury in dental amalgam - a

material used to restore teeth damaged by the effects of microbial infection or trauma.

As you know, the mission of the National Institutes of Health (NIH) is to improve the health of the
American people through research and research training. As one of the 27 Institutes and Centers
within the NIH, the mission of the National Institute of Dental and Craniofacial Research
(NIDCR) is to support research and research training that will improve the dental, oral and

craniofacial health of the American people.

Dental amalgam is a restorative material comprised of a mixture of alloy powder (containing
silver, tin, copper, and other metals) and elemental or liquid mercury. Liquid mercury is the

‘glue’ that holds the powdered metals together. B of its unique properties, amalgam can be

shaped 2t reom temperature to fill the cavity in a tocth in a way that prevents new bacteria from
entering the remaining tooth structure. Mercury has three forms - the elemental or liquid form
found in dental amalgam, thermometers and batteries; the inorganic form found as a white
powder or crystal; and the organic form found in foods, water, and soil, and thimerosal. Mercury
found in thimerosal in vaccines is an organic form of the metal. While elemental mercury enters
the body as a vapor and is excreted mainly through the kidneys, other forms are typically

ingested and eliminated via the feces.

The effects of elemental mercury exposure have been studied primarily in occupational studies,

Page |
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where the exposure levels have been on the order of 100-1000 @g/ L 1 of urine. Estimates of
exposure from dental amalgam can range from 1.2 to approximately 20 @g/ L 1 of urine,
depending on the number of tooth surfaces restored and the size of the restorations. In the early
1590s, public concerns were articulated about the health effects of mercury vapor from amalgam
restorations. The Assistant Secretary for Health charged the PHS Committee to Coordinate
Environmental Health and Related Programs to conduct a comprehensive assessment of the
benefits and risks of dental amalgam based on peer reviewed scientific literature. Their report,
published in 1993, concluded that scientific evidence does not demonstrate that exposure to
mercury from dental amalgam poses a serious risk in humans. However, the Committee’s
Subcommittee on Risk Assessment called for additional research to address whether dental
amalgam creates a significant health risk to patients, The NIDCR responded by launching two
clinical trials designed to assess whether exposure to mercury in dental amalgam, in children, is
associated with adverse neurological, renal, immunclogical, microbiological, behavioral, or

cognitive effects.

The NIDCR issued a Request for Applications in 1995 and funded two clinical trials in September
1996. These studies are comparing the possible health effects of amalgam with composite dental
fillings over time. Only children who did not have any prior fillings have been included as
participants in order to address the concern that any possible adverse health effects might have

been caused by pre-existing dental restorations. The specific aims of the trials are to investigate:

01 Potential neurotogical, psychological and behavioral, renal, endocrine or other relevant organ
system impairments or dysfunctions attributable to amalgam restorations;

02 The degree to which mercury concentrations in urine, blood or other relevant tissues differ in

Page 2
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children with and without exposure to amalgam restorations; and
03 The progression of mercury in urine, blood or other relevant tissues over time beginning with the

placement of amalgam restorations.

One clinical trial is being conducted by a group of scientists from the University of Washington
{(UW) in Seattle in conjunction with a group from the University of Portugal in Lisbon. Five
hundred and seven participants between the ages of 8 and 10 years have been drawn from the
population of children attending the Casa Pia Schools in Lisbon. The following five primary

endpoints are being itored from baseline and at one year intervals: three neurobehavioral

indices including combined assessments of attention, memory and motor domains; one
neurological assessment involving nerve conduction velocity; and an endpoint aimed at
assessing renal function. In addition, urinary levels of mercury are will being assessed at

baseline and at each follow up exam. The fifth year of followup is currently underway.

A second clinical trial is being conducted by a consortium of seientists from the New England
Research Institutes (NERI) in Cambridge, Massachusetts, Forsyth Dental Clinic and Harvard
University in Boston, and the University of Rochester in Rochester, New York. Five hundred
and thirty-four children between the ages of 6 and 8 years requiring at least two fillings were
recruited into this trial from sites in the Boston/Cambridge area and in Farmington, Maine.
The trial is sized to detect a three-point change in IQ as measured by the Wechsler Intelligence
Scale for Children-1II (WISC-1II) over a five-year period. The WISC-III is used because it
provides a broad-based evaluation of major neuropsychological domains. Additional tests of

neuropsychelogical, cognitive and behavioral functioning are being carried ont. Three tests of

Page 3
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renal function are also being conducted. Recruitment was completed in September 1999, The

third year of followup is underway.

In addition, NIDCR is supporting two ancillary studies involving a subset of participants,

respectively, in each of the trials. In one study, antibiotic resistance to oral and urinary

h

teria is being d in a subgroup of children from the UW/Casa Pia study. The second
study is examining changes in immune function in a subset of children from the NERI trial. At

this point, we anticipate that the two trials will be completed by the year 2006.

The conduct of both trials is overseen on an annual basis by an independent Data and Safety
Monitoring Board (DSMB) consisting of experts in the fields of dental restorative materials,
pediatric neurology, pediatric nephrology, neurotoxicology, cognitive and behavioral
development, heavy metal/envirommental toxicology, biostatistics and bioethics. The DSMB
has met once a year since the inception of the trials, and meets by teleconference on an as-
needed basis, to review group distributions of endpeints such as mercury burden, neurological,
neuropsychological and renal function measures, general health conditions, and oral health as
reflected in the need for additional dental care. In addition, if children exhibit very high
values of mercury in their urine or show extreme changes in any of the primary or secondary
neurological, cognitive or behavioral endpoints, a detailed analysis of their records is
conducted by the investigators. These data are presented to the DSMB who determines
whether or not these individuals are at increased risk, whether the trials should be ended and
whether the results should be made available to the public. Over the course of the trials

several children have shown higher than acceptable urinary mercury levels. When retested,

Page 4
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most valaes have been within the acceptable range. Also, some children have shown changes
in one or more of the neuropsychological endpoints that caused concern and followup clinical
examination by the study teams, These changes, however, have not been limited only to
children receiving amalgam and, for the most part, the problems identified seem to have
existed prior to entry into the trial or were identified as not related to the dental restorative
procedure.in subsequent followup, their values have returned to normal. Finally, the DSMB
reviews, in detail, protocol modifications/variations, retention of participants, particularly as it
might impact on the ability to draw statistically meaningful conclusions at the end of the
respective studies, and general timetable information. To date there have been no harmful
untoward effects attributable to amalgam noted in either trial and, on each occasion, the

DSMB has recommended that the trials be continued.

In summary, available scientific evidence indicates that dental amalgam is a safe restorative

material. That concludes my testimony. I would be happy to respond to any questions that

you might have.

Page S
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Mr. BURTON. Thank you, Dr. Tabak.

Dr. Feigal.

Dr. FEIGAL. Mr. Chairman and members of the committee, I ap-
preciate your invitation and this opportunity to discuss the issue
of dental amalgam safety.

Let me begin with a brief overview of FDA’s regulatory authori-
ties over medical devices generally and how they have been applied
to dental amalgam.

The term “medical device” in the statute encompasses thousands
of health products, some simple and others quite complex. Dental
amalgam, as well as its components—dental mercury and the alloy
with which the mercury is combined—are medical devices.

The Medical Device Amendments of 1976 to the Federal Food,
Drug, and Cosmetic Act gave FDA specific authority to regulate the
safety and effectiveness of medical devices and provided a variety
of mechanisms with which to do so. These included the classifica-
tion of medical devices into risk categories, medical device estab-
lishment registration, quality systems manufacturing require-
ments, and the control of the introduction of medical devices to the
market.

Devices on the market at the time of the 1976 Amendments were
assigned to one of three classes of risk to patients. Class I devices,
posing the lowest risk, are subject to general controls applicable to
all devices. Class II devices, which pose incrementally greater risk,
are subject to additional controls called “special controls” designed
to address the specific risks of the type of the product. Examples
of a special control that might be applied to a Class II device in-
clude conformance with mandatory performance standards and,
less often, clinical studies. The riskiest devices, such as some im-
plants and life-supporting or life-sustaining devices, are placed in
Class III and require valid scientific evidence of safety and effec-
tiveness before they can be marketed. The Act also authorizes the
agency to “reclassify” a medical device to a higher or lower regu-
latory class when warranted.

Amalgam has an extremely long history of use by oral health
care providers, well over 100 years. Amalgam consists of roughly
equal parts of mercury and amalgam alloys made from other mate-
rials such as silver, tin, and copper. Historically, mercury was reg-
ulated as a Class I device. Dental amalgam alloy was regulated as
a Class II because of potential risks from variations in the chemical
formulation of the alloy. The encapsulated form of the amalgam,
which consists of measured proportions of amalgam alloy and den-
tal mercury, were never separately classified. However, because the
encapsulated amalgam is a combination of two classified devices, it
is regulated in the higher class of its components as a Class II de-
vice.

In the early 1990’s, the FDA became increasingly aware of con-
sumer concerns about the safety of the mercury component in den-
tal amalgam. At the direction of the Assistant Secretary for Health,
the National Institutes for Health, the Center for Disease Control,
and FDA conducted a comprehensive review of both the health
risks and clinical effectiveness of the product.

This extensive evaluation demonstrated that the clinical benefits
of dental amalgam outweighed the observable risks, specifically
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mild, transient allergic reactions among a very small percentage of
patients. In 1993, the Public Health Service issued a comprehen-
sive risk assessment management plan developed with outside peer
review to ensure that the NIH, CDC, and FDA collaborated to ad-
vance the state of the science, and to keep dental professionals cur-
rent on the latest scientific information about dental amalgam safe-
ty, and to maintain an appropriate level of regulatory control over
the product.

The PHS conducted followup reviews of the literature in 1995
and in 1997. And in 1997, FDA invited concerned groups to submit
scientific studies for review to FDA by toxicology experts and other
experts outside of FDA. Since 1997, we have reviewed more than
an additional 170 studies which, taken together, did not change our
risk profile for dental amalgam.

In addition to keeping abreast of the science here in the United
States, we and our PHS colleagues have aggressively pursued in-
formation about the risks of dental amalgams from public health
agencies and organizations around the world. To date, a review of
the risks and benefits of dental amalgams has not changed FDA’s
risk-benefit assessment.

We are planning to begin another review with NIH and CDC to
update the assessment of the scientific literature on the health ef-
fects of dental amalgam. Once again, this later effort will involve
experts from both the Government sector and the outside scientific
community and we will solicit broadly for information which we
should review.

Let me speak a bit about the current regulatory status of amal-
gam. There has been some confusion among those interested in this
issue about the regulatory status of dental amalgam and the pur-
pose of a rule that the agency proposed last February. As explained
earlier, mercury, alloy, and encapsulated amalgam are all legally
marketed products. Mercury is a Class I device, amalgam alloy is
a Class II device, and the combination is regulated as a Class II.

In February 2002, FDA proposed a rule to bring all amalgam
products into Class II, requiring ingredient labeling and perform
conformance to international standards. Disclosure of amalgam in-
gredients will also help dental providers to quickly diagnose and
treat rare allergic reactions to amalgam components. Given the
high level of interest in this proposed rule, we twice reopened the
comment period, and we are now in the process of reviewing more
than 750 comments submitted to the docket.

In conclusion, Mr. Chairman, FDA is committed to monitoring
the scientific evidence closely relating to dental amalgam safety.
We will continue to exercise our regulatory responsibilities appro-
priately in accordance with the best available science. And we will
continue to work with the public health community to reduce the
incidence of dental caries and improve the quality of oral health
care.

Thank you again for this opportunity. I am happy to answer any
questions you or the members of the committee may have.

[The prepared statement of Dr. Feigal follows:]
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INTRODUCTION

Mr. Chairman and Members of the Committee, | am Dr. David Feigal, Director of
the Center for Devices and Radiological Health (CDRH) at the Food and Drug
Administration (FDA or the Agency). I appreciate your invitation and the
opportunity to discuss the issue of dental amalgam safety. My remarks will

address FDA’s regulatory policy as it relates to dental amalgam.
BACKGROUND

Let me begin with a brief overview of our regulatory authorities regarding medical

devices and how we exercise them in the case of dental amalgam.

As defined by Federal law, the term “medical device” encompasses several
thousand health products, from simple articles such as tongue depressors and
heating pads, to cutting-edge and complex devices such as pacemakers, lasers
and imaging technologies. Dental amalgam, as well as its components — dental

mercury and the alloy with which the mercury is combined — are medical devices.

The Medical Device Amendments of 1876 to the Federal Food, Drug, and
Cosmetic Act (the FD&C Act) gave FDA specific authority to regulate the safety
and effectiveness of medical devices. The FD&C Act prescribes a variety of
mechanisms to achieve this goal. These include classification of medical

devices, establishment registration, Quality Systems Requirements for

manufacturing, and controls over the market introduction of medical devices.
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Devices on the market at the time the 1976 Amendments were passed were
assigned to one of three “classes.” Devices posing the lowest risk, such as
elastic bandages, were placed in Class |, subject to the “general controls™ | just
outlined. Class il devices, which pose incrementally greater risk and whose
safety and effectiveness cannot be adequately controlled with Class |
requirements, are subject to “special controls.” These range from post-market
surveillance studies to conformance with mandatory performance standards.
The riskiest devices, such as some implants and life-supporting or life-sustaining
devices, are placed in Class I} and undergo premarket evaluation, including

clinical studies, before manufacturers can introduce them into commerce.

The FD&C Act also authorizes the Agency to “reclassify” a medical device to a
higher or lower regulatory class as more knowledge emerges regarding product
risk gained from actual use. In most cases, reclassifications result in de-
regulation, or moving a device type to a lower class. Occasionally, though, new
circumstances or information demonstrate that a device's risk profile has
changed, warranting more rigorous regulation or placement in a higher reguiatory

class.

REGULATORY HISTORY OF DENTAL AMALGAM

The Classification Process

Now let me address the specific issue of dental amalgam and the evolution of our
regulatory position on this product, as well as how we presently regulate dental

amalgam.
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Dental amalgam is a restorative material used to treat dental caries. Amalgam
has an extremely long history of use; oral health care providers have utilized
amalgam for well over 100 years. Evidence accumulated over the years has
consistently shown amalgam to have wide applications. Dental amalgam is easy

to manipulate, has reasonable clinical serviceability, and is highly durable.

Dental amaigam consists of roughly equal parts of elemental mercury (43-54
percent) and an amalgam alloy made from other metals such as silver, tin and
copper, sometimes with smaller amounts of zing, palladium or indium present.
Dental amalgam alloy, both in encapsulated and free-standing form, are pre-
Amendment devices. Historically, dental mercury has been regulated as a Class
I device. The alloy has been regulated as a Class 1l product because of potential
risks that could result from variations in chemical formulation related to percent
composition and types of materials. The encapsulated form of amalgam, which
consists of measured proportions of amalgam alloy and dental mercury that are
separately sealed and sold as a single-use capsule, was never classified during
the original classification process. However, because it is a combination of two
classified devices, the encapsulated form is regulated in Class Il given that one

of its components, the alloy, is a pre-Amendments Class Il device.

Early Concerns About Safety

In the early 1990s, FDA became increasingly aware of consumer concerns about
the mercury component of dental amalgam and whether certain, and in many

cases, non-specific health problems were attributable to mercury exposure.
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At the direction of the Assistant Secretary for Health, the National Institutes of
Health (NIH), the Centers for Disease Control and Prevention (CDC) and FDA
(as members of the Committee to Coordinate Environmental Health and Related
Programs) conducted a comprehensive review of both the health risks and

clinical effectiveness of the product.

This extensive evaluation demonstrated that clinical benefits of dental amalgam
outweighed observable risks, including mild, transient allergic reactions among a
very small percentage of the patient population. In 1993, the Public Health
Service (PHS) issued a comprehensive risk management plan that had been
developed with outside peer review. Its purpose was to ensure that NIH, CDC
and FDA collaborated to advance the state of science, to keep dental personnel
current on the latest scientific information about amalgam safety, and to maintain

an appropriate level of regulatory control over the product.

It is important, Mr. Chairman, to emphasize the 1993 Public Health Service
report's science-based conclusions that there was no definitive evidence linking
the placement of amalgams and the onset of systemic disease. These
conclusions have not changed in the intervening nine years. PHS experts
conducted follow-up reviews in 1995 and again in 1997. Also in 1997, FDA
toxicology experts and other experts from outside FDA performed an extensive
review on more than 170 scientific studies that consumer advocacy and other
concerned groups submitted at our invitation. Taken together, these reviews did
not provide a basis on which to alter our risk management approach. These

ongoing efforts have occurred at the same time the NiH has been actively
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pursuing a highly-focused agenda of clinical and non-clinical research in this

area.

in addition to keeping abreast of the science here in the United States, we
and our PHS colleagues have aggressively pursued information from public
health agencies and organizations around the world in order to advance our

scientific understanding.

To date, as | said, scientific opinion has remained constant and has validated
and reaffirmed the 1993 findings of the Public Health Service. We are planning
another review in conjunction with NIH and CDC to ensure the scientific
underpinning of our regulatory policies remains current. Once again, this latest
effort will involve experts from both the government sector and the external

scientific community.

CURRENT REGULATORY STATUS OF AMALGAM

There has been some confusion about the regulatory status of dental amalgam
and the purpose of a rule that the Agency proposed last February. Asl
explained earlier, mercury, alloy, and encapsulated amalgam are all legally
marketed products. Since 1976 and at this time, mercury is a Class | device,
alloy is a Class |l device, and the encapsulated combination is unclassified but

regulated as a Class |l device.
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in February 2002, our Agency proposed a rule to bring all amalgam products into
Class Il and increase the Agency’s regulatory oversight by requiring ingredient
labeling and proposing conformance to international standards. By requiring
disclosure of amalgam ingredienfs, the rule would help dental providers to quickly
diagnose and tfreal rare allergic reactions arising from exposure to amalgam
components. Given the high level of interest in this proposed rule, we twice
reopened the comment period. We are now in the process of analyzing the more

than 750 comments submitted to the docket.

CONCLUSION

Mr. Chairman, | want to reiterate that FDA is commitied to monitoring

closely the body of scientific evidence relating to dental amalgam safety in which
NIH and others are now engaged. We will continue to exercise our regulatory
responsibilities appropriately in accordance with the best available science.
Finally, we will continue to work with the public health community on approaches
to reduce the incidence of dental caries and optimize the quality of oral health

care.

Thank you again for this opportunity. | would be pleased to respond to any

questions Members of the Committee may have.
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Mr. BURTON. Thank you, Dr. Feigal.

Mr. Gilman, do you have any comments you would like to make
before we start the questions?

Mr. GiLMAN. Thank you for conducting this hearing. I am sorry
I had another engagement that delayed me from coming over. I
want to recognize the importance of your decision to hold hearings
on mercury levels in dental amalgams and commend your efforts
in investigating medical exposures to mercury and other potentially
toxic materials.

I think today’s hearing is important because it deals with mer-
cury, a highly toxic element. Unlike other toxins, mercury is unable
to be filtered out or eliminated by our bodies; instead, it accumu-
lates over time. For that reason, efforts have been made to reduce
the level of exposure of the public to mercury. Mercury thermom-
eters have been phased out, and the FDA has issued warnings that
vulnerable populations such as pregnant women and young chil-
dren should avoid consuming too much mercury-containing fish.

There is currently an ongoing debate of course within the den-
tistry community about the potential for harm from the dental
amalgams which contain mercury. And while the majority of den-
tists use such amalgams and see no long term harm in doing so,
a significant percentage are moving away from such practices.

So I look forward to being able to review all of the testimony that
you are taking today, and I again commend you. I do have some
questions after the panel has finished their testimony.

Mr. BURTON. Thank you, Chairman Gilman.

You said that the FDA has been following this and checking this
out for a long, long time. Can I ask you a couple of questions about
the history of the FDA and mercury fillings, this is from 1976 till
now?

Dr. FEIGAL. Yes.

Mr. BURTON. In 1976, Congress ordered the FDA to regulate de-
vices. In 1986, Proposition 65 passed in California, I am sure you
are familiar with that. In 1987, the FDA classifies all dental fill-
ings except encapsulated mercury amalgam. Is that correct?

Dr. FEIGAL. It was not specifically encapsulated but it was cov-
ered by the classification of its two separate components.

Mr. BURTON. Well is that a correct statement, the FDA classified
all dental fillings except encapsulated mercury amalgams? Is that
a correct statement?

Dr. FEIGAL. That is correct.

Mr. BURTON. OK. Why did they not classify that as well?

Dr. FEIGAL. To be honest, we do not know if it was an oversight
or if it was the intent to regulate the combination product by regu-
lating its two components, both of which were classified. There is
no unclassified component in the product. But we actually have not
been able to reconstruct that history.

Mr. BURTON. Citizens groups sued the FDA for failing to classify
mercury amalgams in 1991 and 1993. In 1993, Public Health Serv-
ice asked the FDA to classify mercury amalgams. In 1997, OSHA
backed off regulating dental offices because of FDA promise to clas-
sify. In 1997, FDA writes a letter again promising to classify mer-
cury amalgams. And from 1990 to 2002, meanwhile the FDA pro-
hibits other mercury containing items, including disinfectants, vac-
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cines, even horse medicine, there is still some in some vaccines.
But did you ever classify mercury amalgam?

Dr. FEIGAL. Dental mercury is classified as Class I and the alloy
has been classified as Class II, and the component is classified as
a mixture of two products, one of which is Class I and the other
is Class II, not separately classified. We have had petitions to
change the classification, but the product has been classified for
some time. I would have to get you the exact dates.

Mr. BURTON. It has been classified?

Dr. FEIGAL. Yes.

Mr. BURTON. It said that OSHA backed off in 1997 regulating
dental offices because of FDA promise to classify. And it says FDA
writes a letter in 1997 again promising to classify mercury amal-
gams. But you say it actually has not been done. You classified the
components but not the mercury amalgam itself.

Dr. FEIGAL. The manufacturers of the combination product where
the two are encapsulated together have been regulated since the
classification of Class I and Class II as a Class II product.

Mr. BURTON. What is a Class II product again?

Dr. FEIGAL. A Class II product is a product that has specific con-
trols. So in the case of the alloy, the amalgam alloy, there are
international standard organizations, ISO standards and there are
ANSI standards on the compositions of alloys, recognized standards
for what those compositions can be, and they have to meet those
standards.

Mr. BUurTON. OK. So does that mean that Class II would be con-
sidered a toxic substance or a possible toxic substance?

Dr. FEIGAL. Well, the risk classification is not actually based on
the toxicity of the compound in the absolute sense. It is based on
the risk in use to the patient. And so it is not based on environ-
mental toxicity, on toxicity to animals, it is based on whether or
not it needs to have special controls in order to assure that the
product will be safe and effective as used. And in this case, the con-
trol is to know what is in the alloy.

Mr. BURTON. Do you have any idea how many micrograms of
mercury vapor is emitted by a filling in the day?

Dr. FEIGAL. We have reviewed the same studies that were dis-
cussed by the first panel and we have, as part of the process over
the years, gone over that literature and we understand that lit-
erature presents a range of values.

Mr. BURTON. A range from where to where?

Dr. FEIGAL. I would have to followup in terms of providing
that

Mr. BURTON. We have somebody here that has a mercury amal-
gam. Don’t you have a device that measures the micrograms in it?
Can you do that for us while we are here? I would like for them
to have that information while they are here. I do not know how
you do that.

Mr. RICHARDSON. Someone here brought a sniffer.

Mr. BURTON. What was that?

Mr. RICHARDSON. Someone here has a mercury vapor sniffer.

Mr. BURTON. Right. If they would like to come up here and show
us, we would like to have that.
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Does the FDA take a position on the amount of mercury that ac-
cumulates in the brain and whether or not it is easily excreted
from the brain?

Dr. FEIGAL. The toxicology of chronic implants, like alloy, are
looked at through a series of standards that evaluate biomaterials.
And most of the evidence that we evaluate biomaterials with come
from animal data and come from special exposure studies in ani-
mals. Manufacturers are required to know the toxicology profile of
their products as part of the controls that they have over their
products. The risk is not assessed in terms of any absolute amount
or characteristic of the toxicology, but in the context of the risk and
benefits in clinical use.

Mr. BURTON. You were here for the previous panel.

Dr. FEIGAL. Yes.

Mr. BURTON. You heard some of the researchers, the scientists
that testified who said that when you brush your teeth, when you
chew, when you have hot coffee or a hot substance in your mouth
vapors are emitted, and when you chew some of it flakes off over
a period of time and goes into your body. Has there ever been a
study done on cadavers, people that have had a lot of fillings in
their mouths to see what the mercury content is in the brain, any
studies that you know of?

Dr. FEIGAL. The studies that they cited are the same studies that
we reviewed in our process of looking at the literature. How that
relates to our classification is to look at the product in actual use
and to look at the risk and benefit. All implants, including hip im-
plants, jaw implants, that are made of metal have metals that
leech into the body, plastic materials have volatiles, and we assess
all of those exposures. It is not a question of whether or not there
is an exposure. The question is whether there is adequate evidence
that the exposure causes clinical—

Mr. BURTON. These other substances that you are talking about,
though, steel, plastic, they are not in the same class as mercury,
are they?

Dr. FEIGAL. There are problematic compounds that in very low
ainounts—for example, there is cadmium in the alloys of hip im-
plants.

Mr. BURTON. Cadmium, is that consistent with mercury as far as
toxicity?

Dr. FEIGAL. My point is that we

Mr. BURTON. No, is it? Is it as toxic as mercury to the human
body?

Dr. FEIGAL. It has to be put in the context of the level of expo-
sure and what the effect is and how that is offset by the benefits.

Mr. BURTON. Do you mean to tell me cadmium is as toxic a sub-
stance as mercury? Is that what you are saying? Come on.

Dr. FEiGAL. What I am trying to do is put it in the context of
how FDA regulates products. We do not assess the environment,
we do not assess the effect of pure compounds and absolute tox-
icity. We look at how they are used in practice.

Mr. BURTON. You do agree though that mercury vapors leech out
of the tooth?

Dr. FEIGAL. Yes, we do agree with that.

Mr. BURTON. And that it is ingested into the body?
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Dr. FEIGAL. Yes, we do agree.

Mr. BURTON. And it gets into the bloodstream?

Dr. FEIGAL. Yes.

Mr. BURTON. And it goes to the brain and other organs of the
body?

Dr. FEIGAL. Yes, we agree with that.

Mr. BURTON. And mercury has a cumulative effect in the brain?

Dr. FEIGAL. That is less certain, but there is literature on both
sides. It is the clinical impact though that is the standard for tak-
ing action on medical devices, not the toxicology, not the ability to
take preventive actions, but the actual observed effects.

Mr. BURTON. You know, I do not understand why—many people
in this country, probably the majority, do not know that there is
mercury in a silver filling in their mouth, in the amalgam. Why
doesn’t the FDA at least, since mercury vapors do escape into the
mouth and into the body, why doesn’t the FDA at least make peo-
ple aware of that? Why not publicize that?

Dr. FEIGAL. The FDA’s authority on information about products
has to do with the labeling of products and only rarely does the
FDA actually directly intervene in the way that products are de-
scribed or presented in informed consent. That is practice of medi-
cine which the FDA is asked not to get involved in.

Mr. BURTON. What about the mercury in the vaccines, the thi-
merosal and that sort of thing?

Dr. FEIGAL. I am afraid I will have to get followup from someone
else in the agency who can comment about vaccines. That is out-
side my area.

Mr. BURTON. Thimerosal contains mercury that is injected into
kids, and you heard me talk about that earlier.

Dr. FEIGAL. Yes.

Mr. BURTON. I think that has been pretty well publicized, hasn’t
it? Hasn’t the FDA talked about that?

Dr. FEIGAL. Yes. But I think if you are talking about the in-
formed consent process——

Mr. BURTON. I am not talking about informed consent. I am just
talking about making people aware.

Dr. FEIGAL. I think that is a reasonable request to do that.

Mr. BURTON. Then I would make that request, that the FDA put
a card or something in every dentist’s office saying that the amal-
gams that you get from your dentist contain approximately 50 per-
cent mercury, and then let the people make the decision them-
selves. I think people ought to be held accountable for their actions,
but they at least ought to know what the hell they are doing. And
they do not.

Did you check that out? Ladies, did you check that out? What did
you find? Why don’t you sit down there at the table, Doctor, and
give us that. What was the amount?

Mr. RICHARDSON. They took a preformed pill-sized amalgam fill-
ing that I suspect was prepared in Dr. Haley’s lab, wiped it with
a napkin, and then held it to a Jerome mercury analyzer to meas-
ure the mercury content in micrograms per cubic meter. That de-
vice only measures the vapor. It does not measure particulate or
other forms.
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They took three measurements. The first one was 283
micrograms per cubic meter, which is over 10 times the threshold
limit value for occupational exposure and some I think about 100
times higher than the U.S. EPA reference concentration. The sec-
ond measurement, when it was held slightly distant from the inlet
to the device, came back at 82 micrograms per cubic meter. Again,
that is approximately a little more than double the threshold limit
value. They then polished it again, held it to the front of the device,
and got a number of 774 micrograms per cubic meter. With 25
micrograms per cubic meter being the threshold limit value for oc-
cupational exposure, that is some 5 times higher than the TLV for
the air that passed over that pre-made amalgam filling.

Mr. BURTON. Doctor, come on up here. We will let you make a
comment on that. I do not want the American Dental Association
to feel left out.

You stick around up there. I want the FDA people to hear this
because that is why we asked them to be here is so they could
glean from the testimony some insights into what maybe ought to
be done.

Go ahead.

Dr. MACKERT. OK. This instrument that was used is designed for
measuring mercury vapor in a room where the collection volume,
which is, depending on the model, 250 milliliters to 500 milliliters,
the collection volume is small compared to the volume of air of the
room. Again, this is a matter that has been studied extensively in
the literature, particularly in Sweden by a colleague of mine named
Anders Berglund at the University of Umea. This is not an appro-
priate use of this instrument. I hope Dr. Richardson knows that
this is not an appropriate use of this instrument. To report
micrograms per cubic meter and then imply that a person inhaling
mercury vapor would be exposed to the levels that he described as
if that person were in a room with those concentrations, are you
saying that the person that would breath next to that would absorb
the same amount of mercury vapor as a person in a room with 280,
or whatever you just quoted, micrograms per cubic meter?

Mr. RICHARDSON. No. All I was trying to do was put into perspec-
tive the three measurements that were made by this device.
Agreed, in the context of if you were trying to estimate exposure,
you can in fact, and there have been studies done, use that infor-
mation in combination with information on the size/shape of the
oral cavity, the amount of air that is inhaled with a breath, etc.,
to come up with estimates of exposure.

Mr. BURTON. Let me ask the people from the FDA something. I
asked the American Dental Association representative here who is
going to be on their decisionmaking board if they would agree to
do a study, take 100, 200, or 1,000 amalgams and split them up
and send them to different scientific research laboratories, like
Harvard or others, and have them tested under heat and abrasion
to measure the amount of mercury that is emitted from these.
Could the FDA participate or would they participate? It does not
sound like to me it would be that costly. You just make the amal-
gams and you send them and they would do the research. It does
not seem like it would take a rocket scientist to do that if you had
the proper equipment.



130

Dr. FEIGAL. The FDA does relatively little funding of research
itself. It usually relies on the Public Health Service and on the
manufacturers or on other independent bodies to do the research,
or on standards bodies such as the International Standards Organi-
zation or ANSI to develop standards. We would welcome the re-
sults of such studies.

Mr. BURTON. Can you not admonish somebody to do that? You
guys, come on, you are the ones that put the pressure on supple-
ments manufacturers and go in and raid them and everything else
to stop them from selling their supplements. You do all kinds of
stuff like that. Don’t tell me you do not have enough authority to
kﬁnd? of push them along to make them do that. Why don’t you do
that?

Dr. FEIGAL. Well, believe it or not, Congress actually wrote some
authorities that we have to follow the rules. And in devices, the
logic would have to be that we would need that information in
order for the product to be used in a way that would result in it
being safe and effective. The way we have looked at the review of
the literature with the Public Health Service is we have made the
determination that the evidence to date still comes down in the
favor that these products are safe and effective.

Mr. BURTON. Dr. Tabak can do the study. He can do the study.

Dr. FEIGAL. Yes.

Mr. BURTON. He is a scientist who works in that area. But you
guys say because it does not come down on the side that you agree
with that no further studies are necessary.

Dr. FEIGAL. No I did not say that.

Mr. BURTON. That is what I got from it.

Dr. FEIGAL. No. I apologize if I gave you that impression. We
welcome ongoing developments in the science. We can measure
mercury exposure levels, as you have heard, that we were never
able to measure in the past. And when we look at that information
and we say as a biomaterial is this still an acceptable biomaterial,
then we look at that both with animal studies and with human
studies and benchwork.

er.?BURTON. Have you done the kind of study I was just talking
about?

Dr. FEIGAL. As I understand it, you were asking to see what the
kind of exposure would be. But the context that we are asked to
regulate devices in, the context of risk and benefit, and so we have
to look at the two as they weigh together. We would have to con-
clude in order to take an action that the action was necessary for
the product to be used safely and effectively.

Mr. BURTON. So what kind of a scientific research project would
you have to have that would give you that kind of information?

Dr. FEIGAL. I think there are many different sources. I think the
ongoing development of the toxicology. Many of the questions today
where there were disagreements of conflicting studies, it would be
nice to get the animal work and the benchwork about what is the
level of exposure, the duration of exposure. You heard that there
was disagreement about the half-life of materials in different parts
of the body and what the consequences of those are. We use the
information from epidemiology, we use the information from stud-
ies such as the studies that Dr. Tabak described. It is a process
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that is ongoing with us. So that when we feel that a risk has
reached a level where changing the classification or changing the
requirements by a manufacturer would make the product be used
more safely or more effectively, then we take those actions. So we
are constantly in the midst of that process. We just do not fund it
ourselves; we look at what everybody else does.

b l\gr. BURTON. But you could, of course, urge this kind of a study

e done.

Dr. FEIGAL. Yes, we could, and we would probably do that in the
context of the Public Health Service, particularly given the number
of particularly small device firms.

Mr. BURTON. Would you be willing to urge that amalgams in
some quantity be tested by leading scientific laboratories to find
out the amount of emissions?

Dr. FEIGAL. Yes, I would be willing to do that.

Mr. BURTON. Would you do that. OK. Very good. We finally got
to where I wanted to go. [Laughter.]

Ben, do you have a question?

Mr. GILMAN. Thank you, Mr. Chairman. Dr. Feigal, elsewhere in
the FDA mercury is not generally recognized to be safe, but appar-
ently the dental device division classifies dental mercury as a Class
I safe and effective device. Is that correct?

Dr. FEIGAL. That is correct.

Mr. GILMAN. Why? Is that classification likely to stand, or is it
under review?

Dr. FEIGAL. We have proposed reclassifying it as a Class II de-
vice. Again, the context of the risk is risk to the patient in its use
as a medical device. So it is not the same as risk from food or risk
from an environmental exposure.

Mr. GILMAN. What are the differences in Class I, II, and III den-
tal devices? What are the differences?

Dr. FE1GAL. Class I devices are devices which require general
controls for medical devices, including registering and listing the
product, having a quality manufacturing system which includes a
mechanism of detecting adverse experiences in a reporting system
and reporting them to us, it includes labeling requirements and
other things, but it does not require that the product be submitted
to FDA for review prior to marketing. There are a small number
of Class Is but most of them are exempt from pre-marketing.

Mr. GiLMAN. What about Class I1?

Dr. FEIGAL. Class II, there are about 800 different Class II prod-
ucts. Each of those has its own set of special controls. The special
controls are the controls that are necessary for the product to be
used safely, in addition to the controls the Class Is have. So, for
example, in the case of the alloy, there is a range of materials that
are allowed in alloys, a range of amounts that have been developed
by the American National Standards Institute and by the Inter-
national Standards Organizations.

Mr. GiLMAN. And what about Class II1?

Dr. FE1GAL. Class III is a group of products that must dem-
onstrate that they are safe and effective, and they usually are prod-
ucts that have no comparable product that is on the market or a
product in which there is a substantial risk and the only way to
demonstrate the safety and the effectiveness of the products is by
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performing clinical trials, usually prior to marketing, although
when a product is on the market at the time of the amendments,
they do not come off the market if they are classified as Class III.

Mr. GILMAN. So an amalgam with mercury in it is no problem
and that is why it is a Class I?

Dr. FEIGAL. No problem is—the Class I is the appropriate level
of regulation to have a well-manufactured product that performs as
intended and can be expected to be substantially equivalent in safe
and effective compared to other products.

Mr. GILMAN. Do you have any reservations about the safety and
effectiveness in mercury being used as part of amalgam?

Dr. FEIGAL. The misconception I think about safety in FDA is
that we certify products as safe. We do not. All products have risks.
The question is is the risk——

Mr. GILMAN. Does mercury have a risk?

Dr. FEIGAL. Of course it does.

Mr. GILMAN. Then why is it a Class 1?

Dr. FEIGAL. It is Class I for the same reason that medical needles
in shops are Class I, is it can be manufactured in a way that it
will perform in the way that it is expected and will be safe and ef-
fective as its intended use. Just as some forms of mercury are med-
ical waste, used syringes are medical waste.

Mr. GILMAN. Tell me, I understand that the waste product, the
remgval product is classified as a hazardous substance. Is that cor-
rect?

Dr. FEIGAL. That is nothing that FDA has anything to do with.
It does not affect our risk classification at all.

1\}/{1"‘.? GILMAN. But it has been classified that way by EPA; is that
right?

Dr. FEIGAL. The vast majority of medical devices after they have
had human contact are classified as hazardous materials and must
be handled properly, according to the EPA.

Mr. GiLMAN. If it is a hazardous material, why isn’t it reclassi-
fied as a hazardous material for the dental community?

Dr. FEicAL. The EPA classification is different than the FDA
classification. The FDA risk is risk to the patient as a medical de-
vice. There are OSHA classifications on risks to health personnel,
there are EPA classifications on risk to the environment. So there
are things where a product will be in one classification but not in
another.

Mr. GILMAN. So it can be a risk to the environment but not to
the patient, is that what you are saying?

Dr. FEIGAL. Absolutely. The vast majority of medical devices
waste are hazardous to the environment and must be properly han-
dled and incinerated.

Mr. GILMAN. Doesn’t that seem to be inconsistent in your mind,
that it is hazardous to the environment but not to the patient?

Dr. FEIGAL. No, because it is in the context of use. A needle is
hazardous to the environment but it is not hazardous to the pa-
tient. It is effective for what it is intended to do.

Mr. BURTON. Would you yield for just 1 second.

Mr. GILMAN. I am pleased to yield to the gentleman.

Mr. BURTON. You heard the dentists talk earlier at the first
panel and they said mercury in the amalgam is toxic before, and
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it is toxic after you take it out, so why isn’t it toxic or a problem
when it is in the tooth?

Dr. FEIGAL. My understanding of that discussion was that the
toxicity was in terms of how EPA considered it in terms of toxicity
to the environment. That is a different issue than its risk to the
patient as a medical device.

Mr. BURTON. If the gentleman would yield further. That sub-
stance that is taken out of the tooth, that amalgam goes into the
water supply, into the sewage system, into everything. And we
know from you that we should not eat a lot of fish that contain
mercury. Where do you think that mercury comes from? It does not
come out of the air.

Dr. FEIGAL. The environmental issues are not the basis of the
FDA risk classification.

Mr. BURTON. Do you guys ever talk to one another? I do not un-
derstand it. If mercury is a toxic substance—Ben, thank you for
yielding—if mercury is a toxic substance, it is toxic before it is put
in the mouth and it is toxic afterwards, you would assume that
there is a modicum of risk while it is in the mouth. You had the
environmentalist there a while ago talking about the horrible prob-
lem they are having with wastewater treatment plants around the
country and the water system, and they are dumping huge
amounts of these amalgams down the drain because there is no
regulation by FDA on what to do with it. Why don’t you regulate
what to do with those things after the dentist takes them out of
the mouth so they do not get into the ecological system?

Dr. FEIGAL. Because Congress has not given us the jurisdiction
to do that and they have given the jurisdiction to the EPA and to
OSHA. Another common example, for example, is the use of radio-
active substances in medical devices. Those are hazardous products
to the medical environment; they must be handled in specific ways
before use, they must be disposed of carefully after use. But our
risk classification would be to classify their risk based on their use
as a medical device. OSHA, EPA, the State authorities would take
care of the other things. These have been divided.

Mr. BURTON. Let me just make one more comment and then I
will yield back to my colleague. You know, because of the threat
to the security of America, we are combining a whole bunch of
agencies into what they call Homeland Security. It sounds to me
like we ought to do that with the health agencies. We ought to take
EPA and the health agencies and everybody else and put them
under one governing body so that you guys work together.

If there is an amalgam that is dangerous before and dangerous
afterwards to the environment, and I believe it is dangerous to the
person, it seems to me there would be a consistency of thought.
And it does not sound like there is. You guys are saying the amal-
gam is not a threat to the person, at least not in your opinion right
now, the merits outweigh the problems with it, and yet before and
after it is a problem for the ecology and the environment. There is
an inconsistency there that just alludes me.

Dr. FEIGAL. There are countries, Singapore is an example, where
the EPA and the FDA functions are in the same organization. But
that is not how we have been organized. Historically, actually
much of the staff of EPA was drawn from FDA at the time Presi-
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dent Nixon created the EPA. The functions were separated and
made different.

Mr. BURTON. Ben.

Mr. GiLMAN. Thank you, Mr. Chairman. Dr. Feigal, how do you
explain the extraordinary variance between the amalgam’s vapor
release rates between the various researchers, as illustrated by Dr.
Haley, Richardson, and Fischer?

Dr. FEIGAL. Again, we do not dispute the fact that there is expo-
sure to mercury. The question is whether or not mercury as a med-
ical device still has benefits that outweigh the risk and whether or
not the product meets the standards that we look at for a biomate-
rial in terms of its toxicity.

Mr. GILMAN. What are the benefits of mercury usage?

Dr. FEIGAL. The benefits of dental amalgam would be a question
better answered by Dr. Tabak or one of the dentists. But the ques-
tion is it effective as a dental restorative device, I think that prob-
ably has not been one of the things that has been questioned.

Mr. GILMAN. Based on today’s standards at the FDA, if mercury
amalgams were new and were submitted for approval as a dental
device using the existing published research, would it be approved?

Dr. FEIGAL. That is a very good question. I have actually thought
a lot about that.

Mr. GILMAN. I am pleased to hear that.

Dr. FEIGAL. The products that are already on the market, the
burden of proof is on the agency to demonstrate that the risks are
high enough to take them off the market. And the standard is so
high that in 27 years only one product has been banned and no
product has been involuntarily withdrawn from the market because
of safety concerns by FDA because of the very high standards for
demonstrating the evidence that has been placed on the agency
through the Food, Drug, and Cosmetic Act and the device amend-
ments. It is not our choice, it is the way that it was set forward.

Now a new product coming onto the market would actually have
to show as safe and effective before it was on the market. And if
we start by saying we assume that its properties as a restorative
material would be relatively easy to demonstrate, so it would meet
the effectiveness standard relatively easily. So the question is if it
were a new substance, what would they have to do to show it was
safe. And there they would have to meet recognized international
scientific standards on the toxicology of the substance, to show
that, in fact, the way it was used that the toxicity was not a prob-
lem. It would not be an issue of whether there was toxicity or not,
it is whether or not in the context of the use you could actually
demonstrate risk. The kinds of studies that Dr. Tabak has done
would be the kinds of studies that would be looked at, where you
would have a very careful look at a group that was exposed and
not exposed to look for clinical effects. We would also rely on ani-
mal work and on what is known about the physical properties of
the materials.

But that is one of the differences. The old products, the assump-
tion made in the device amendments was the old products were
safe and new products to come onto the market only had to be
shown to be substantially equivalent to a product on the market in
1976. That is the legal standard in the law. For the Class III prod-
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ucts newly coming onto the market, products must show that they
are safe and effective.

Mr. GiLMAN. Dr. Feigal, if you were to deny the use of mercury
in an amalgam for dentists, what harm would that do to the prac-
tice of medicine?

Dr. FEIGAL. We would have to actually do that based on the legal
tools given to us in the statute, and the statute requires a very
high demonstration of harm, not to answer the question of whether
it would be a reasonable precaution. The statute would require that
to ban a product we would actually have to show the damage that
the product was causing in use as a medical device.

Mr. GILMAN. Do you have any evidence to either support or re-
fute Dr. Haley’s statement that, “The data regarding the specific
ability of mercury to cause much of the aberrant biochemistry
found in the brain and to produce many of the widely accepted di-
agnostic hallmarks of Alzheimer’s disease is unquestionable.” He
said it is unquestionable. How do you respond to that?

Dr. FEIGAL. I think part of the discussion that occurred during
the first panel was whether or not that was a view that was widely
accepted. We looked at the balance of evidence across different sci-
entific experts and studies and we would have to consider that an
interesting hypothesis but something which is unproven. There are
also concerns about the issue of aluminum in Alzheimer’s disease
and other types of exposures, and we need to look at all of those
types of issues. But I do not think there is a scientific consensus
that agrees with Dr. Haley at this point in time, would be my as-
sessment.

Mr. GILMAN. So you disagree with Dr. Haley’s findings?

Dr. FEIGAL. Looking at it in the balance of the rest of the data
and research on Alzheimer’s disease, I can speak for the process of
looking at this, but we would probably not agree with him at this
time.

Mr. GILMAN. Again, with regard to the use of mercury, in your
testimony you state that amalgam as a restorative is used to treat
dental caries. Is that correct?

Dr. FEIGAL. That is correct.

Mr. GILMAN. But that actually is not true, is it? You are not
treating a cavity. The dentist drills out the cavity and fills in the
gap with the amalgam. You do not actually treat it or cure it. You
clear it out and fill in the gap. So what would be the harm in filling
in the gap without mercury?

Dr. FEIGAL. There are multiple products that can be used the
way that amalgam is used, and the way you describe it is a correct
characterization of how it is used. The FDA standard, the standard
that is in the Act for products to be on the market is not that they
should be removed from the market if there is a better alternative.
The standard is that they are safe and effective for use.

Mr. GILMAN. Are there better alternatives?

Dr. FEIGAL. There are alternatives with other advantages and
disadvantages.

Mr. GILMAN. Are there better alternatives than using mercury in
the amalgam?

Dr. FEIGAL. Perhaps you should ask Dr. Tabak.

Mr. GiLMAN. Dr. Tabak.
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Mr. TABAK. There are alternatives, sir, but not substitutes.

Mr. GILMAN. The question is, are there better alternatives than
using mercury in amalgams?

Mr. TABAK. Currently, in some clinical conditions, no.

Mr. GIiLMAN. And what are those conditions?

Mr. TABAK. If you have extensive damage to the tooth, there are
situations where you cannot restore it with a material such as a
composite restoration, which is most often referred to as the alter-
native restorative material.

Mr. GILMAN. And you say there are no materials that could be
utilized except a mercury amalgam?

Mr. TABAK. As was indicated in the first panel, sir, you can use
a gold restoration which carries with it a very high cost.

Mr. GILMAN. But it is available?

Mr. TABAK. It is available.

Mr. GILMAN. And it is a better usage than a mercury amalgam,
is that correct?

Mr. TaBAK. I would not say it is better, sir. I would say that it
is an alternative.

Mr. GILMAN. Is it a preferable alternative?

Mr. TAaBAK. I would not say it is preferable, sir. I would say it
is an alternative.

Mr. GiLMAN. Thank you. Thank you, Mr. Chairman.

Mr. BURTON. Chairman Gilman asked one question, Dr. Feigal,
that you kind of skirted around. I want to get a more definitive an-
swer. Based on today’s standards at the FDA, if mercury amalgams
were new and were submitted for approval as a dental device,
using the existing published research today, would you approve it?

Dr. FEIGAL. I think we would approve it as a restorative, yes I
do.

Mr. BURTON. Do you. And what class of device would you call it?

Dr. FEIGAL. It would still probably be a Class II device because
most of the evidence would not have to come from clinical evidence.

Mr. BURTON. Now after you do that study I asked you about a
while ago, if it shows that there is an inordinate amount of vapor
leeching into the body, would you maybe reconsider?

Dr. FE1GAL. What we would have to know is what the signifi-
cance was of the release of the vapor. And it comes back to the
point I must not have made very clearly before, which is it is not
the exposure which is at issue, it is the clinical significance of the
exposure. That is what needs to be established.

Mr. BURTON. Man, I do not want to breath mercury vapors. Do
you? Do you like breathing mercury vapors?

Dr. FEIGAL. I would prefer not to.

Mr. BURTON. But you put them in your mouth. And if you have
an inordinate amount of mercury vapor leeching out because you
brush your teeth, because you eat something, because you drink
hot coffee, would that not be of concern, especially when you know
it has a cumulative effect in the brain? Do you mean that does not
even concern you? You are a scientist, a doctor.

Dr. FEIGAL. It is also of concern to me not to be exposed to x-
rays, and yet I still

Mr. BURTON. I am not talking about x-rays.




137

Dr. FEIGAL. But I still watch my television set. If we were to say
why take the risk——

Mrf._ BURTON. But you sit further back, you do not sit right up on
top of it.

Dr. FEIGAL. There is still exposure. Why should I have any expo-
sure?

Mr. BURTON. I am talking about mercury. I am not talking about
your television set.

Dr. FEIGAL. The issue is the same. We have to know at what
level the exposure actually has clinical significance.

Mr. BURTON. That is what I am asking about in this study. If
you find that there is an inordinate amount of exposure from the
emission, do you think you might reevaluate that?

Dr. FEIGAL. If the exposure was known to be clinically signifi-
cant, then we would change, yes.

Mr. BURTON. I hope you will allow our colleague that has done
extensive research on this to be part of that research project that
you are going to recommend.

1 Dr. FEIGAL. We are always happy to look at all sources of evi-
ence.

Mr. BURTON. I am going to send you a letter after the hearing
that says you said you thought you could do this and I am going
to suggest that you have him as part of the research project. I
would be very happy to take a look at the results next year because
I am probably going to be very active in this next year as well and
maybe we can talk again.

Dr. MACKERT. Mr. Chairman, I wonder if I could——

Mr. BURTON. Did you have a question? Yes, please.

Dr. MACKERT. I wonder if I could make a comment on your ques-
tion about the release of materials into the body from amalgam and
other materials.

Mr. BURTON. Yes.

Dr. MACKERT. I have studied dental materials for 24 or 25 years,
all different materials. I work in ceramics, every material that we
use in the body releases elements into the body and those are ab-
sorbed into our body. And if we look, there is gold in the tissue
under my ring here. That is on the same order of magnitude as the
mercury that would be in my gum tissue next to my filling.

Mr. BURTON. Toxicity?

Dr. MACKERT. Gold is a very toxic element.

Mr. BURTON. It is as toxic as mercury?

Dr. MACKERT. If the dose is the same, the toxicity is similar.

Mr. BURTON. So if I have a gold cap on my tooth and I have a
mercury filling, they are both the same?

Dr. MACKERT. In terms of the effect on you? Both of them have
no effect on you. But let me just ask a question of you, if I may.

Mr. BURTON. Oh, sure. If I do not know, I will just tell you.

Dr. MACKERT. I do not know what materials you had your amal-
gams replaced with.

Mr. BURTON. A composite. My dentist is right there.

Dr. MACKERT. Did the dentist tell you the ingredients of that
composite before you put it in your mouth?

Mr. BURTON. Sure, he told me.

Dr. MACKERT. What were the ingredients?
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Mr. BURTON. I do not remember. Tell him.

Dr. MACKERT. Did he tell you about the allergenicity of the hy-
droxy ethyl-methacrylate that is used as a bonding agent? It is one
of the most potent allergens used in dentistry. Bob Erickson, who
is the pride

Mr. BURTON. And it is as toxic as mercury?

Dr. MACKERT. It is an allergin. It causes an adverse health effect.
What I am saying is that if we remove materials just because they
have the potential of causing adverse health effects in certain small
groups of people, we will not have anything. I had a patient call
me 2 weeks ago who was distressed because she wanted to have
her amalgams replaced and she wanted to know even a temporary
material that she could put in until she could make a decision. I
told her some of the options, and she’s, well, no, that has zinc in
it, that has this in it. She was concerned about everything. And
this is what I am concerned about as a dentist is that people be-
come so frightened because of alarmist predictions that they cannot
make a decision about——

Mr. BURTON. I have allowed you a lot of latitude because you do
represent the ADA.

Dr. MACKERT. Thank you.

Mr. BURTON. So I am going to allow our people who have a con-
trary point to view to respond. Go ahead.

Mr. RICHARDSON. I would agree that risk assessments of dental
materials are sorely needed. When I completed my work on dental
amalgam, the question was raised, well, we know more about amal-
gam now than anything else, if we ban it do we jump out of the
frying pan into the fire? And I looked around and there was not
a single thing written in the published record on the risks of any
other materials.

I approached the CDA. They refused to fund any work on risk
assessment. I approached Health Canada and they refused to fund
any work on risk assessment. The JAOMT funded my work to as-
sess the risks posed by composite resin materials following the
exact same procedures used that I applied to dental amalgam. The
exposures to the components of composite resins that occur from
having 25 fillings of composite resin material are hundreds to thou-
sands of times below the U.S. EPA safe or reference doses for those
materials.

I submitted that work to a dental journal for publication because
it seemed to me that it would be in the interest of the dental com-
munity to know it, and, yes, it was rejected out of hand because
the name Mark Richardson was attached to it. It was gobbled up
by a peer reviewed journal that is dedicated to human and ecologi-
cal risk assessment, a journal that is published here in the United
States.

It is unfortunate that there are still no risk assessments going
on on any other materials. There has not been one published on
gallium, which was investigated as a possible replacement for
amalgam, there has never been a risk assessment done on gold,
and, in fact, gold is one of the most safe metals that you can be
exposed to. Where this information comes from, I would love to see
the literature, the risk assessments that appear to have been done
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on these materials because they are not published anywhere. That
is all I have to say.

Mr. BURTON. Just 1 second. Why has there not been risk assess-
ments done on all these materials?

Dr. FEIGAL. There are actually assessments done on the mate-
rials, the Bead National Toxicology Standards. These are set by the
International Standards Organization on Toxicology. Much of the
material in manufacturing is proprietary information. It is

Mr. BURTON. You guys are supposed to make sure that the
things they put into our bodies are safe. And you are now telling
me that it is proprietary, so you do not know?

Dr. FEIGAL. We review it. The fact that certain material is not
released is, again, a creation of Congress.

Mr. BURTON. Well if you are comparing it, if you are finding out
if there is a toxic substance in there, shouldn’t that be made known
to the public? Proprietary interests should not take precedence over
what the public should know.

Dr. FEIGAL. We release the information which legally is not a
trade secret. That is all defined by law and by statute. We release
that information. It is our responsibility to review the information,
and if there is not adequate information, to not release the product.

Now one of the concerns that is raised is not so much on the
short acute exposure but on the long-term exposure. There is no
way to actually cut short the fact that if you have got a material
that has been used for 5 years, you do not know the 10-year or the
thirty year effect. And that is something that we have to live with
all the time with new materials. There is no way to test something
for 30 years before you use a new material.

So we look at the acute effects, we look at exaggerated dosing.
Most of the material done on alloys, on materials have intellectual
property protections, have trade protections provided by Congress
that does not protect them from showing it to us but does create
the kinds of frustrations that exist in the community of saying we
do not know much about these.

Mr. BURTON. There needs to be a modicum of trust between the
Federal Government and the people. And if there are questions
about whether or not something might or might not be harmful to
an individual, proprietary rights, there has got to be some way
around that. He said that these things have not been categorized
or checked and you are saying, well, we look at them.

Dr. FEIGAL. We do, and we actually:

Mr. BURTON. I know, you say we look at them, but because of
proprietary interest we cannot let the public know about them. You
know, the problem is the trust factor. People want to know that
they can trust their government. And when some things that hap-
pen in the health agencies that shows that there is a problem, they
want to know, especially things they are putting into their body.

Dr. FEIGAL. That is right. I would agree with that. And I would
say that the responsibility you have given us is to keep those
things from being used. And one of the things that is written in
the statute that could be changed, it is in the current statute, is
that when we turn a company down for a request to use a certain
material, that information cannot be released. It cannot be released
even that they have requested it or the basis for our turning it
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down. So there are certain things that are built into the current
framework that I think could be addressed and say is this the way
we want to do business at this point.

Mr. BURTON. If you have recommendations on things that should
be changed so that the public can be better informed, let me know
and I will help carry the mail for you.

Mr. Gilman.

Mr. GILMAN. Thank you, Mr. Chairman. I want to be clear on
something you have said. You have tested these amalgams. You
have made up a list of those that are bad and those that are good
apparently. Is that correct?

Dr. FEIGAL. We actually do no testing ourselves at FDA, or a rel-
atively small amount because we have a very small laboratory.

Mr. GiLMAN. Who does the testing?

Dr. FEIGAL. All the testing is done by manufacturers and they do
it in accordance with international standards that are set by inter-
national standards bodies. So in this case, the standards for alloys
are set by the American National Standards Institute and by the
International Standards Organization, ISO.

Mr. GILMAN. So there is no testing by any public agency?

Dr. FEIGAL. No, there is not, nor is there of drugs, nor is there
of foods that come to market. That is not the standard. There are
500,000 different devices on the market in the United States. We
approve 40 to 50 devices a day in this country.

Mr. GiLMAN. What do you base your approval on?

Dr. FEIGAL. We base it on having a risk-based approach, so that
the highest risk products must show safety and effectiveness with
clinical trials, the medium risk

Mr. GILMAN. But how do you know the safety and effectiveness
if ym{l) are not doing the testing? Are you relying on the manufac-
turer?

Dr. FEIGAL. For drugs, for devices, and for biologics, we rely on
the manufacturer’s testing. We inspect. We have severe punish-
ment and penalties for companies that falsify information and do
not release everything to us.

Mr. GILMAN. How do you know whether it is an accurate assess-
ment if you are not testing it?

Dr. FEIGAL. We do not retest. We do not have the tens or hun-
dreds of billions of dollars that are spent every year by the device
community testing their devices. We set the standards by which
they test the medium and high risk devices, they present that data
to us and we inspect the data and we inspect their facilities.

Mr. GILMAN. That is like leaving the fox in the chicken coop to
do the policing.

Dr. FEIGAL. It would be if we allowed them to self-certify. But be-
cause we review their raw data, which no other country in the
world does, we are the only country that goes in and inspects the
raw data, it

Mr. GILMAN. Let me ask you, Doctor. Don’t you think it would
be more important for the association, your agency to do the testing
rather than to allow that testing to be done by the manufacturer?

Dr. FEIGAL. We would then need to have a testing facility of the
same magnitude of the testing facilities of the manufacturers in ag-
gregate. They currently spend billions of dollars doing this.
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Mr. GILMAN. I am asking, do you think it would be more impor-
tant for the agency to do the testing rather than the manufactur-
ers?

Dr. FEIGAL. Quite frankly, I do not think the Government could
do it as quickly as the private sector.

Mr. GILMAN. I am not talking about the expedited testing. I am
talking about the importance of the agency to do the testing.

Dr. FEIGAL. In terms of doing all testing, no. We have to be able
to inspect what the manufacturers are doing as they manufacture.
It is not just even the issue of meeting the standards at the time
of approval, it is also the standards when they are manufacturing.
So if the logic was that we would have to do all of the testing, we
would also have to do all of the testing of their ongoing manufac-
turing.

Mr. GILMAN. Would that not be more beneficial to the public?

Dr. FEIGAL. Only if we had the resources that industry has. And
I testified——

Mr. GILMAN. If you had the resources, would that be more bene-
ficial to the public for your agency to do the testing?

Dr. FEIGAL. I would seriously doubt if a single agency based in
one location, funded on an annual basis in the way that Govern-
ment manages to run itself could actually compete with the private
sector in terms of producing quality products.

Mr. BURTON. There are advisory panels over at the FDA and the
health agencies who are supposed to do what we call double blind
studies and check all that stuff out before you put it into the mar-
ketplace.

Dr. FEIGAL. The advisory panels review the evidence as well. But
the thing which is unique about both our relationship and the advi-
sory panels in the world is our ability to request all the data and
the raw data, and that is what gives us the ability to make sure
that the studies are done properly.

Mr. BURTON. Ms. Watson.

Ms. WATSON. Thank you, Mr. Chairman. I must apologize for not
being here throughout the hearing. If I become redundant, would
you please let me know.

I am sorry that Dr. Mackert left the room. I wanted to be sure
I heard him correctly. And so I am going to try to restate what he
said and maybe you two gentlemen can confirm. I think I heard
him say that there is no risk to mercury in the dental amalgam.
Is that what he said?

Mr. TABAK. I cannot speak for him. I do not know.

Ms. WATSON. Did you hear him?

Mr. TABAK. I think that is what he said, yes, Ms. Watson.

Ms. WATSON. OK. Would you two gentlemen confirm that?

Mr. £ABAK. There is no scientific evidence to indicate that there
is a risk.

Ms. WATSON. Is that your response to his statement?

Mr. TABAK. Yes, it is. That is correct.

Ms. WATSON. OK. The word “amalgam” itself is part of the mean-
ing of the word “amalgam with mercury,” yes or no?

Mr. TABAK. Indeed it is.

Ms. WATSON. Is mercury toxic?

Mr. TABAK. Elemental mercury is toxic.
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Ms. WATSON. Is mercury toxic?

Mr. TABAK. Elemental mercury is toxic.

Ms. WATSON. Would you answer my question. Is mercury toxic?

Mr. TABAK. I am trying to give you a correct answer.

Ms. WATSON. Is it yes, no.

Mr. TABAK. Yes.

Ms. WATSON. Thank you. Now is silver mercury? Does it contain
mercury? Yes or no. Silver amalgam fillings, does it contain mer-
cury?

Mr. TABAK. It does.

Ms. WATSON. Yes. Almost up to 50 percent?

Mr. TABAK. Yes.

Ms. WaTsoON. OK. Now you scientific people are doctors. I think,
Dr. Feigal, you are an M.D.?

Dr. FEIGAL. Yes.

Ms. WATSON. To do no harm, what would you have against advis-
ing dentists to advise their patients that an amalgam with mercury
is what we call silver, it is an amalgam, it is not pure silver, what
would you have against it?

Dr. FEIGAL. No problem at all.

Ms. WATSON. All right. Would you advise that we then say to
dentists you should inform your patients?

Dr. FEIGAL. Yes.

Ms. WaTsoN. OK. Now we all agree that mercury is a toxic sub-
stance. Would both of you agree?

Mr. TABAK. It depends on the level of exposure.

Ms. WATSON. Let me repeat. Regardless of the level, poison is
poison.

Dr. FEIGAL. That is not true. Digitalis is an effective drug on one
level and a poison on another.

Ms. WATSON. Hold on, sir. Mercury is a toxic substance. Agreed?

Dr. FEIGAL. Not in all uses, not in all settings.

Ms. WATSON. OK. I want what you just said given to me. So who-
ever is recording this, I want to be sure I can quote you correctly.

Now would you agree that once you have a silver filling, mercury
amalgam filling, that it emits a vapor as long as it is within your
mouth. Is that a true statement?

Dr. FEIGAL. Yes.

Mr. TABAK. Yes.

Ms. WATSON. All right. If we know that, why is it a medically
trained person, a dentist would not want to share that with the pa-
tient. Doesn’t the patient have a right to know. I, as a legislator,
and my colleagues are here to protect the public and we speak for
the public. Why is it that the ADA will not tell the public that mer-
cury amalgam is harmful but they can choose to have it in their
fillings. Now can you explain that to me?

Dr. FE1GAL. Well, you started by saying should patients be told
that the product contains mercury, and should we admit that we
know there is exposure from vapor release. I think those are appro-
priate things to discuss. And I think patients should be informed
that the evidence on the health risk is something that is actively
being studied as we speak, even in studies by the National Insti-
tutes of Health. Where it gets more difficult is asking a patient to
understand what does it mean to have a small amount of mercury
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release, just as it is hard for them to understand what their risk
is from other low level exposures.

So I think we need to actually think about the message that we
are trying to get. I think the patient should be informed. But it is
similar to the question about the composites and about the effect
of what is the long-term effect of having a substance like methyl-
methacrylate in your mouth and what is known about that. I think
there does need to be a much more informed and empowered con-
sumer and they need to be able to make the choice.

I suspect where there is a difference in where we may being
agree to disagree——

Ms. WATSON. Would you yield for a minute?

Dr. FEIGAL. Sure.

Ms. WATSON. That is exactly what this bill is trying to do. We
would like you, as representatives of the dental profession or re-
searchers, or whatever, to educate. I asked in my bill of 10 years
ago in the State of California for a protocol. We never got it be-
cause the panel was controlled by dentists. I was told by the den-
tists that they did not want to scare off their patients, and that it
was cheaper to use a mercury amalgam or a dental amalgam, or
silver, whatever they want to call it, than the alternative. So be-
cause it was cheaper, they did not want to inform their patients.
I was appalled at that response coming from a medical profes-
sional. I am appalled with what I have heard here this afternoon.
You do not want to answer my questions directly. Why do you
think a patient would not listen to the doctor if a doctor had a pro-
tocol which explained what was in that silver. Why are we continu-
ing to delude people by saying you have a silver filling in your
mouth when we know we are not telling them the truth.

We had to research paint because we found that babies were
chewing on the railings of their bassinets and it was very poisonous
to their system. We did long-range studies, long-term studies and
found out that those children were having difficulty in schools
when they got to school. Asbestos, which was a certified building
material, we found out it was a carcinogen, long-term studies. Why
could we not do long-term studies on mercury at any trace amount,
trace, I say, amount. And you just agreed that over a period of time
it does seep out and has a vapor. Why would we want to delude
people by not telling them. So that is what the bill does.

The other thing that I am appalled at is that you would not say
we need to do the studies, we need to look at the risk, because we
think that if mercury is going to be taken out of thermometers, if
mercury is going to taken out of other products, that it is still all
right to use it in someone’s mouth. I do not understand your

Dr. FEIGAL. The question to me was should FDA do the studies,
and FDA does not do studies except for very small parts. We wel-
come the studies that are done, we encourage them, and we review
the results.

Mr. BURTON. If the gentlelady would yield just a second. Dr.
Feigal very graciously agreed earlier that he would—I think I am
quoting you correctly—that you would——

Dr. FEIGAL. Urge.

Mr. BUrTON. Urge. I urged you and you said you would accept
the urging, or words to that effect. But he would urge some of the
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outside scientific research facilities to take amalgams, maybe 100,
200, or 300, and have them checked to find out the amount of emis-
sions of mercury vapor that is coming out over a period of time. I
also urged that Dr. Haley be a part of that study because he has
some expertise in the area.

Ms. WATSON. Great.

Mr. BURTON. So they have, in essence, agreed that they would
work with us on that.

Ms. WATSON. Thank you. I do not want to be redundant. Let me
just ask one more question. I understand that the manufacturers
of products do the research, and I understand that you said you do
not have the capacity comparably to do the research. Can someone
respond to why the FDA has not required the manufacturers to
show the health effects of what you have agreed to is the mercury
vapors. Can someone respond?

Dr. FEIGAL. These were products that were on the market in
1976 when the Device Amendments were passed. And for FDA to
take an action about safety, actually the burden falls to the Gov-
ernment, not to the manufacturer, to present the evidence that a
product needs to be up-classified or an adverse action taken against
it. And so this is an area where, because this is a product that was
on the market, the burden of proof is on us.

Now the way we approach that is not do the studies ourselves
but to review the scientific literature, most of which in this area,
quite frankly, is not done by the manufacturers. One of the things
to remember about the device industry is that of the 12,000 firms,
half of them have five or fewer employees; 92 percent of them qual-
ify or meet the Commerce Department’s definition of a small busi-
ness. And as Congress looked at how do you regulate an industry
that makes so many products and makes 500,000 different prod-
ucts, they gave us the responsibility of doing it in a risk-based
fashion, starting with the assumption that most of the things on
the market were on the market because they were proven products.
And there are products which have been up-classified and which
we have called for the highest levels of evidence for. But as we
have gone through the process of reviewing the literature, it has
been very difficult for us to say we think mercury is causing Alz-
heimer’s disease, or we think the evidence shows that mercury is
causing the other kinds of things.

Ms. WATSON. Would you yield, please?

Dr. FEIGAL. Sure.

Ms. WATSON. I am not trying to tell you what the outcomes
would be of your studies. But I am just wondering why you have
not done them in the past. And I surely would have thought you
would consult with Dr. Richardson. I just heard him here for a
minute and he has done some of this risk assessment and he says
that his results were not even considered. And so it seems as if
there has been research and studies done, but apparently not at
the scholarly or empirical level that FDA would want to be con-
cerned with. I have difficulty understanding why the FDA has
never classified mercury fillings.

That is the reason why this bill is here, do you understand that,
because we had dentists dragging their feet, and they finally told
me why. So we just got rid of the panel and we put people on there
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that are really concerned about the public’s health. And by your
own admission, vapors are emitted as long as there is mercury in
the amalgam. I think that would be enough to tip you off that you
ought to classify, you ought to do the research, you ought to do it
yourselves.

Therefore, we are going to help you out. We have a bill here, and
I am thinking about amending it, Mr. Chair, to put in a required
study and maybe some dollars to back it up. So as this bill moves,
we are going to look at an amendment. So we are going to do your
work for you. We are going to direct you. Because our first and
foremost interest is protecting the health of the public. And if one
person is injured by something they thought was silver and the
dentist did not say it was mercury but silver, then you are deluding
the public and we are not going to stand for that. So this bill is
here because we are interested in the health of every single Amer-
ican.

I want to thank you, Mr. Chairman, for holding these hearings.
I will turn it back to you.

Mr. BURTON. Thank you, Ms. Watson.

Mr. Gilman, do you have any more questions?

Mr. GILMAN. No questions.

Mr. BURTON. I know you have been here for a long time. I want
to thank you very much for your patience, all of you in the first
panel and the second panel. I am going to see you again to make
sure I get the rest of the amalgams out of my mouth.

I want to thank John Rowe and Beth Clay for their hard work
on the hearing.

With that, we stand adjourned.

[Whereupon, at 2:43 p.m., the committee was adjourned, to re-
convene at the call of the Chair.]

[Additional information submitted for the hearing record follows:]
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107t CONGRESS

S H.R. 4163

To prohibit after 2006 the introduction into interstate commerce of mercury

Ms.

To

intended for use in a dental filling, and for other purposes.

IN THE HOUSE OF REPRESENTATIVES

APRIL 10, 2002

Warson of California (for herself and Mr. BURTON of Indiana) intro-
duced the following bill; which was referred to the Committee on Energy
and Commerce

A BILL

prohibit after 2006 the introduction into interstate com-
merce of mercury intended for use in a dental filling,
and for other purposes.

Be it enacted by the Senate and House of Representa-
tives of the Undted States of America in Congress assembled,
SECTION 1. SHORT TITLE.

This Act may be cited as the “Merecary in Dental Fill-
ing Disclosure and Prohibition Act”.

SEC. 2. FINDINGS.
The Congress finds as follows:

(1) Mercury is a highly toxic element.
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(2) A dental amalgam, commonly referred to as
a “silver filling”, consists of 43 to 54 percent mer-
eury.

{3) Consumers may be deceived by the use of
the term “silver” to describe a dental amalgam,
which containg substantially more mercury than sil-
ver.

(4) Dental amalgam may contain about %% to
%4 of a gram of mercury, depending on the size of
the filling.

{6) The mercury in a dental amalgam contin-
ually emits mercury vapors.

(6) Mereury toxicity is a retention toxicity that
builds up over years of exposure.

(7) According to certain scientific studies,
Health Canada, and the Agency for Toxic Sub-
stances and Disease Registry of the Public Health
Service of the Department of Health and Human
Services, children and pregnant women are af par-
ticular risk for exposure to mercury contained in
dental amalgam.

(8) According to the Agency for Toxic Sub-
stances and Disease Registry, the mercury from
amalgam goes through the placenta of pregnant

women and through the breast milk of lactating

«HR 4163 YH
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women, giving rise to health risks to an unborn child

or a baby.

(9) The Environmental Protection Agency con-
siders removed amalgam filling and extracted teeth
containing amalgam material to be hazardous waste.

(10) The use of mercury in any product being
put into the body is opposed by many health groups,
sueh as the American Public Health Association, the
California Medical Association, and Health Care
Without Harm.

(11) Consumers and parents have a right to
know, in advance, the risks of placing a product con-
taining a substantial amount of mercury in their
mouths or the mouths of their children.

(12) Alternatives to mercury-based dental fill-
ings exist, but many publicly and privately financed
health plans do not allow consumers to choose alter-
natives to mercury amalgam.

SEC. 3. PROHIBITION ON INTRODUCTION OF DENTAL
AMALGAM INTO INTERSTATE COMMERCE.

(a) PROHIBITION.—Section 501 of the Federal Food,
Drug, and Cosmetic Aet (21 U.S.C. 351) is amended by
adding at the end the following:

“(3) Effective January 1, 2007, if it contains mercury

intended for use in a dental filling.”.

<HR 4163 TH
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(b) TRANSITIONAL PROVISION.—For purposes of the
Federal Food, Drug, and Cosmetic Act (21 U.S.C. 301
et seq.), effective July 1, 2002, and subject to subsection
(a), a deviee that contains mercury intended for use in
a dental filling shall be considered to be misbranded, un-
less it bears a label that provides as follov:vs: “Dental amal-
gam contains approximately 50 percent mercury, a highly
toxic element. Such product should not be administered
to children less than 18 years of age, pregnant women,
or lactating women. Such product should not be adminis-
tered to any consumer without a warning that the product
contains mercury, which is a highly toxic element, and

therefore poses health risks.”.

O

*HR 4163 TH
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Mercury Dental Fillings Said Safe

FOR YOUR INFORMATION
By THE ASSOCIATED PRESS

Filed at 5:39 p.m. ET

WASHINGTON (AF) -- The government still considers mercury-containing dental fillings safe and is
awaiting results from two major studies of children's cavities that may seitls lingering public doubts.

Amalgam fillings, sometimes called silver fillings, are made of a mixture of mercury and other metals,
and have been used by dentists for over 100 years.

Critics argue that mercury may leach from those fillings and cause brain disorders such as autism. Some
families of autistic children have sued dentists, and legislation introduced in Congress last spring seeks
to ban the fillings by 2007.

Repeated reviews from federal health officials have found no proof the fillings are dangerous, officials
from the Food and Drug Administration and National Institutes of Health told a congressional
commitice Thursday.

More evidence may come in 2006, when two major studies comparing the health of more than 1,000
children given either amalgam fillings or a mercury-free kind are to end, said NTH dental chief
Lawrence Tabak.

The studies, funded by NIH in 1996, are measuring levels of mercury in the children's bodies, and
giving them IQ tests and other brain assessments.

Special oversight boards review the children's medical records every year, and *“to date there bave heen
no harmful untoward effects attributable to amalgam poted in either trial,” Tabak told the House
Government Reform Committes.

Mereury is a toxic metal that can be absorbed from different sources, such by eating fish from polluted
waters. Indeed, the FDA warns pregnant women and young children to avoid certain fish species that
contain high mercury levels.

Why, wondered the committee chairman, Rep. Dan Burion, R-Ind., is the FDA is worried about one
type of mercury and not apother.

**Mercury is mercury,” said Burton, a comment echoed by other mercury critics at the hearing.
“*Shouldn't we exercise abundance of caution anid hasten the use of those (mercury-free) alternatives?"

The American Dental Association argued that the mercury in fillings is a different form of the metal
that is safe to use, and that amalgam fillings are both cheaper than other types and the best option for

Iittp//www.nytimes.com/aponline/national/AP-Dental-Mercury htmi?pagewanted=print&po 11/15/2002
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certain cavities,

Copyright The iated Press | Privacy Policy
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U.S. May Assume Liability for Smallpox Vaccine
By Sarah Lueck

WASHINGTON -- Moving to protect physicians and medical facilities that would carry
out a federal smallpox-vaccination campaign, the Senate is poised to consider making the
government responsible for any harmful side effects.

The legislation, part of a bill that would create a Homeland Security Department in the
federal government, essentially shifts liability that might be faced by physicians,
hospitals and other facilities to the federal government. Many health-care providers had
said they wouldn't be willing to administer the vaccine without such protections, which
the House of Representatives approved Wednesday.

The smallpox vaccine is riskier than most other vaccines, causing one to two deaths per
million people who receive it and many more serious reactions. The Bush administration
is considering whether to offer the vaccine to health-care workers and eventually the
public, due to concerns about a possible attack using smallpox. The government has
shielded smallpox-vaccine makers from liability, through its contracts to buy the vaccine.

"The threat of lawsuits mustn't be a barrier to protecting the American people,” said Sen.
Bill Frist, a Tennessee Republican.

The provision would extend the Federal Tort Claims Act protections to any person or
facility that provides the vaccine. People who have been harmed by the vaccine would be
eligible for compensation for injuries, but generally not for punitive damages. Sen. Frist's
office didn't have an estimate of how much the government might have to pay in
damages.

Democrats, meanwhile, are angered over a separate, last-minute provision passed by the
House to protect pharmaceutical companies from vaccine-related liability. Under the
measure, companies wouldn't be liable for injuries caused by a component of the
vaccines, such as thimerosal, a mercury-based vaccine preservative that is the basis for
dozens of suits that claim it has caused autism in children. Instead, such claims would
have to go through the federal compensation program set up for childhood vaccines.
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Sen. Frist proposed the measure as part of earlier legislation, contending that the law
creating the compensation program was intended to cover vaccine components as well as
the vaccines.

Opponents contend the provision, which is expected to nullify continuing lawsuits, was
slipped in with no debate. Jim Manley, a spokesman for Sen. Ted Kennedy, a
Massachusetts Democrat, called it "a special-interest provision put in at the behest of Eli
Lilly," which used to manufacture thimerosal and is one of the companies facing
lawsuits.

A spokesman for Eli Lilly & Co., Indianapolis, said the company had sought the
provision, although not for its inclusion in the homeland-security bill.
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HEADLINE: Mercury-containing dental fillings still considered safe by the government
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BODY:
The government still considers mercury-containing dental fillings safe and is awaiting results
from two major studies of children's cavities that may settle lingering public doubts.

Amalgam fillings, sometimes called silver fillings, are made of a mixture of mercury and
other metals, and have been used by dentists for over 100 years.

Critics argue that mercury may leach from those fillings and cause brain disorders such as
autism. Some families of autistic children have sued dentists, and legislation introduced in
Congress last spring seeks to ban the fillings by 2007, Repeated reviews from faderal health
officials have found no proof the fillings are dangerous, officials from the Food and Drug
Administration and National Institutes of Heaith told a congressional committee Thursday.

More evidence may come in 2006, when two major studies comparing the health of more
than 1,000 children given either amalgam fillings or a mercury-free kind are to end, said NIH
dental chief Lawrence Tabak.

The studies, funded by NIH in 1996, are measuring levels of mercury in the children's
bodies, and giving them IQ tests and other brain assessments.

Special oversight boards review the children's medical records every year, and "to date there
have been no harmful untoward effects attributable to amalgam noted in either trial,” Tabak
told the House Government Reform Committee.

Mercury is a toxic metal that can be absorbed from different sources, such by eating fish
from polluted waters. Indeed, the FDA warns pregnant women and young children to avoid
certain fish species that contain high mercury levels.

Why, wondered the committee chairman, Rep. Dan Burton, R-Ind., is the FDA is worrled
about one type of mercury and not another,

"Mercury is mercury,” said Burton, a comment echoed by other mercury crities at the
hearing. "Shouldn't we exercise abundance of caution and hasten the use of those (mercury-
free) alterpatives?"

The American Dental Association argued that the mercury in fillings is a different form of the
metal that is safe to use, and that amalgam fillings are both cheaper than other types and
the best option for certain cavities.

http://www.nexis.com/research/search/documentDisplay? docnum=4& ansset=A-WA-A-C 11/15/2002
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Navember 15, 2002

National Briefing: Plains

KLAHOMA: PANEL HALTS BOMBING INQUIRY

A Congressional committes has halted an inquiry into accusations of a wider conspiracy in the
1995 Cklahoma City bombing, and its chairman, Representative Dan Burton, Republican of Indiana,
asked the Justice Department to investigate whether a policeman had provided false information. The
officer, J. W. Reser, who works at Tulsa International Airport, told the staff of the House Government
Reform Committee that he had seen a videotape of a Middle Eastern man leaving the truck used in the
bombing.

(AP)

Copyright The New York Times Company | i | Prvacy Poliey
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HEADLINE: Airport authority fires officer accused of fabricated testimony
DATELINE: OKLAHMOMA CITY
BODY:
The Tulsa Airport Authority has fired a police officer who was accused of lying to Congress
about the Oklahoma City bombing.
J.W. Reser was terminated for "acts on or off the job which would bring embarrassment,
distrust or discredit to the city of Tulsa,” Kathy McNair, attorney for the airport authority,
said Thursday, The former Oklahoma City police officer had worked at Tulsa International

Airport since March. He could not be reached for comment.

Reser, 55, said in a sworn staternent that he saw a video of a Middle Eastern man getting
out of the passenger side of the bomb truck seconds before the April 19, 1995, explosion.

The bombing killed 168 and injured more than 500.

Reser said he saw the surveiliance video in Washington while working as a consultant for the
Navy.

He is accused of fabricating those claims and of lying about his background to the House
Government Reform Committee.

U.S, Rep. Dan Burton, the committee chairman, asked Attorney General John Ashcroft last
week to investigate "these false statements” and to prosecute Reser if it is warranted.

The committee is investigating the possibility of foreign involvement in the Oklahoma City
bombing.

But Burton, R-Ind., said the committee will be hampered in its efforts "if people are allowed
to fabricate allegations of government misconduct, fabricate their own credentials and work
history to give their allegations credence, and then walk away without consequences.”
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Mutton, Nick

From: Foster, Jason

Sent: Friday, November 15, 2002 11:20 AM

To: Rethmeier, Blain; Mutton, Nick

Subject: Airport authority fires officer accused of fabricated testimony

November 15, 2002, Friday, BC cycle

2:59 AM Eastern Time

SECTION: State and Regional

Airport authority fires officer accused of fabricated testimony

DATELINE: OKLAHOMA CITY

The Tulsa Airport Authority has fired a police officer who was accused of lying to Congress about the Oklahoma City
bombing.

J.W. Reser was terminated for “acts an or off the job which would bring embarrassment, distrust or discredit to the city of
Tulsa,” Kathy McNair, attorney for the airport authority, said Thursday. The former Okiahoma City police officer had
worked al Tulsa Intemational Airport since March. He could not be reached for comment.

Reser, 55, said in a sworn statement that he saw a video of a Middle Eastern man getfing out of the passenger side of the
bomb truck sesonds before the April 19, 1995, explosion.

The bombing killed 168 and injured more than 500.
Reser said he saw the surveillance video in Washington while working as a consultant for the Navy.
He is accused of fabricating those claims and of lying about his background to the House Government Reform Committee.

U.S. Rep. Dan Burton, the committee chairman, asked Attorney General John Ashcroft last week to investigate “"these
false statements” and to prosecute Reser if it is warranted.

The committee is nvestigating the possibility of foreign involvement in the Okiahoma City bombing.
But Burton, R-ind., said the committee will be hampered in iis efforts "if people are allowed to fabricate allegations of

government misconduct, fabricate their own credentials and work history fo give their allegations credence, and then walk
away without consequences."
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f);ntists Battle ‘Gag’ on Mercury War

Continned From Page B1
that doesn't mean that side'is rxght
533,

Nevertheiess, state legistatures in New .
York and Maine afe debating bills that .
would require dentists to disclose to-pa--
tients the makeup of their fillings. New

York Assemnblyman Richard Brodsky's bill
wouid also bar dentists from filling cavi-
ties in pregnant women and children with
mercwry. & Vermont bill would require den~
tal offices to track how much mercury

they use in fillings. And California’s dentat

noard {s considering spelling out the pros
and cons of ‘different ﬁllmfrs in a con-
sumer fact sheet.

Minnesota’s denial board may alse be-
ccme more amenadie lo. alternatives to

mercitry. In 1999, Minneapolis dentist

Ronald King, who advertises “dental care
that integrates conventioral and alierna-
tive . philosophy,” was appointed to the
board by Gov. Jesse Ventura, He'is now on
a comumittee that hears complaints gbout
dentists, including mercury-free dentists.
Dr. King says other beard members new
see himy “as & colteagy
guy with his own agenda.
The "Amalgam Wars began in the

. mid-1800s, when dentists first started us-:
ing mercury-based material to treat tooth
deeay. Originally; it was the dentists who
used mercury who came under fire from
colleagues who didn't’ believe It wag as
safeas. gold or footh extractions. But soon,
mercury became the material of cheice,
mostly because it was cheaper and easier
to use—and it wasless painful thar having

hot gold poured into & tooth, Th 1976, when

the U.3. Food and Drug Administration
began ‘regulating .medical  devices, it
grandfathered in mercury-based fillings
as an approved dental material,

stead of & weira ‘

The ADA, which once had a patent on
mercury fillings, maintains that mercury

. .Is safe once it is mixed with other metals

and “set In.-teeth, but it warns dentists
sbout the “potential hazard of mercury

_vapor” when they handle the material.

In’a 1999 report, the Agency-of Toxic
Substinces and Disease Registry, & divie
ston of the U.S. Department of Health and
Human Services, concluded there is no ap-
parent -health hazard but urged further
study to “determine the possibility of more
subtle: behavioral or immune-system ef-

_fects, and to determine the level of expo-

41999 report concluded

there was no apparent
health hazard,
bust it urged funther study.

sure that may lead to adverse effects in )
csensitive populations.” Fillings could con-

tribute as much as 75% of & person’s daily
mercury exposure, the report said, poting
that the vapor is released during chewmg
and because of corrosion.

Judith Baker, a South Bend, Ind 2

countant and 4 pleintitf in the Marviand
suit, ‘was so sick she had her galibladder
removed.-in 1999. But another doctor later

diagnosed .her with mercury “poisoning -

sternming from a new {illing containing
mercery and the replacement of two old
mereury filfings with 1 larger onel Ms,
Baker says she was skeptical and had her
well water. tested for mercury -and- her
housd tested for fumes before asking s
dentist to remove her fillings edrifer this

. removal.

year. She says she is starting t
after going through merc
tion treatment.

Boyd Haley, a University:
chemist who has published sé
using rats and human brain samp!
his work shows that brain tiss
to mercury develops the sam
defects seen in Alzheimer’s
even Dr. Haley doesn't thes
fitlings cause significant
effects in everyons, “Certaifi
to genetics or illness or oth
sures, could be more- S
amount of ‘mercury. nor‘
from dental amalgams,” he

The ADA respouds by peintin
study" published in its journal
cluded that mercury in fillings:
appear” (o be a factor in the
of Alzheimer's disease. But
study's authors, chemist Chark
is wary of that conciusion/
study failed to evaluate how diffe;
ple process mercury, among othe

Two large. clinical, frialy’
the National Institutes of He
under way with the goal
how school children with an
cury E;Ilmgs develop Results

Weanwhile, the Maryhmd
poslng a new rule that staxes e
ing “serviceable mercury
Tations” 'is unprofession;
formed consent that. inclyd
patient that “there arz no-vi
temic heaith benefits resul

e DeLona szmngiy disagrees,
he remaves their mercury-hase
says. patients “report.not cdly fe
ter hut having whatever. pmb
came in with disappear over i
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Dentists Called
Biggest Mercury
Pollutersin U.S.
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Health: Study says the
metal, widely used in
fillings, eventually. ends
upin waste water.

By BLIZABETH SHOGREN
FIMES STAFE WRITER

WASHINGTON — - Coal-fived
power plants are notorious for be«
ing the biggest source of mercury
polfution in the ir. But now, new
attention iv belng directed at an-
other, much less known source of
mercucy cnn!ammamm in Water~
dentists.

tisis are the largest single source of

- mereury pollution in waste water .

funneled into the muons treat-
ment plants.

Méreury is'a potent ‘toxin that
can darnage the human brain, spi-
nal cord, kidney and liver, and iy

‘especially dangerous for unborn
chil

idren.

‘While many ather sources of
mercury poliution-have drastically
cut their use of the heavy metal,
dentists continue to use it wxdely in

ngs.
“Pretty much all !he mercity
they're Using gets released into the

environment. Why aren’t.they do-

ing mare to reduce that use?” said
Michael Bender, diréctor of the
Mer¢ury Policy Project, 2 founda~
tion-funded group that was one of
the suthors of the atudy,
Power plants emit mercury into
the air and it falls inte strears and’
rivers. Many dentists flush it down

- their drains and i goes directly

into waste-water treatment plants;
which de not effectively filter it
from the water.

In a statement responding to the

report, the American Dental Assn..

said it was aware that some parti-
cles from fillings end up it waste
water, and B urges dentists to il
Jow proper procedures for handling
and recycling the composite used

for ﬁihngs, which they refer to as -

“amalgam.”
But the aasociatmx\ argued that
the mercury from their fillings re-
mains ina form that is not }‘armful
o humans,
“However, 4 1598 study found
that when amalgam particles were
: to simulated wastewat

treatment processes, no  soluble
mercury was detected, even at a
concentration of § part per billion,”
according to the statement.

he group stressed that i was
currently implementing a new plan
1o address the problem.

-THOre,

. The new report’s. authers ' said
that dentists, through voluntary or
mandatory. measures, should trap
their waste mercury before it fiows

into_plumbing fixtures that have

‘béen_contaminated wlth xrercury

for

years.
" The report referred to 2 2001

- study by '.he Assn, of Metropolitan

* gaven major. municipal waste-water

treatment. plants and determined
that dental uses were “by far" the
greatest contributors to the mer--
cury reaching their facilities. They
were responsible for 40% of the
load, three times more than .the

.next largast contributor. ..
A ‘pew report shows L}::gt den- -

Several other countries regula:e
releases of dental mercury, In Can”
ada, a new standard requires den-

“tists 1o trap the pleces of filing be-
- fore Ahey go down the drain. The

goal is to reduce releases by 95%-
By 2005.

In. May, the New Hampshire
Legislature became the first in the
nation io pass legisiation govern-

-ing’ disposal methods for dental

me:cury

The. California state Assembly
considered a measure o phase out:
the use of mercury.in fiflings but
did not adopt it.

The veport. suggests that mer-
cury in dentistry has become the
#xception while other major users
of mercury have changed their
piractices,

- In 1985 dental facilities used 3%
of all the mercury used nationwide.
Last year," although denusls used
iess mercury, their use accounted
for 20% of all uses. Only twy other
industries—wiring - devices and
switches  and chioralkali--used

Gina_Solomon, a p}gysman who
focuses on- the health effects of
mercury for the Natural Resources
Defense Council, said that there
was still  controversy about
whather the fillings put dental pa-

_tients at risk.

Andd she stressed that those whc
have such fillings should net get
thera - removed, because laking
them out heightens the chance of

_ exposure.

However, she said the sclente i
clear that the mercury thal goes
;iown the drain can end up.in the
food

“There is -scientific consensus
that mercury that ends up in the
waste water and water bodies will
accumulate in the fish and pose a
direct human health problem’ to,

pecple ‘who sat the i)sh that is

that canbe ﬁxed T Sclnmon said,
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Limits proposed on mercury fillings

A growing national effort to

restrict use of mercury in dental
fillings soon will make its way
t0 the Ohio legislature,

“Alternatives are available to-
day, and they should be used,”
said State Rep. Annie Key, the
Cleveland Democrat who co-
sponsored the bill, at 8 news
conference yesterday.

Silver fillings are made from
metals combined with merciry.
The American Dental Associa-
tion maintains that the fillings
are safe and cause toxic react-
jons only In.rare cases. Critivs

believe the mercury is harmful

to patients’ henlth and the envi-
ronment, -

The proposal would ban den-
tists from using mercury in chil
dren 18 and under and in
women who are pregnant or
under 45. It also would require
dentists to post a warning'in
their office about potential dan-
gers of mercury exposure,

Similar bills have been pro-
posed in Alabama, California,
Georgia and Tllinois, and disclo-
sure bills have been passed in
Maine and New Hampshire,
Key said.
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Health I‘lSkS
of mercury .
in fillings
debated

3y Karen Brandon L
Thuge nanonal :oﬂesbondent

SAN DEEGO~Mercury, used l
ofilltosthcavitiesfor Moenta-
es, is at'the cehter of a politi
wal and Jegal debate over its uy
nmodern dentistry

Anestimated 100 mxﬂmn us
esidents have fillings made of
umalgam, & silver-colored alloy:
ontaining  about 50 percent
nercury, The Americar Dental
\ssociation says amalgam is
afe and is the least expensive,
nost dirable way to Bl cav-
ties. But opponents say dex
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FILLINGS: -

unwarranted

CONTINUED  FROM PAGE 1

law, Diane Walson, o ngw in

Cohgress, and she Plins toin . ho
troduce to

momebers thh dxgnal ones in
paofkeepmgmermryoutof

* - force Medicaid to pay for more-.

ezpensive alfernative fillings, a

.1 wiave driven mainly by her con: -
‘- cerfi over the potential health
< ~risks of mereury -hased falings.

Lawsuits filed

Recently an advucacy grmtp
opposed to amalgam fillings has

ists are downplaying the po- filed lawsuits in California and difficult to put in teeth.
antial risks of using mercury,a sevewl years ago in Coloradto. Maryland, contending that the - Though research into amal'
ighly. toxic mietal that can this year dental p ‘has deliber- gam Allings is confinuing, it is
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say thatif there were any health

problem from the fillings, they

would be obvious by now. -

A national panel convened by -

-the U.S. Public Health Service
to study amalgam fillings found
no pattern of problems, except
for rare allergic reactions.

“For the last six years, the
U.S. Public Health Service has
fixed its sights on the issue of
potential health risks from the
use of dental amalgam,” wrote
Blizabeth Jacobson, the panel’s
chairwoman, in its 1997 report.
“One can and perhaps should
ask the legitimate question of

But a 1999 report by the Agen:
¢y for Tozic Substances and Dis-
ease Registry, anarm of the U.S:
Department of Healih and Hu
man Services, concluded that
moreresearch is warranted, es-
pecially inte how fillings might
affect pregnant women or
1 young chﬁdren.

Flllmgs clled outdated

Charles Brown, the lawyer
for Consumers for Dental
Choice, acoalition that filed the
suits in California and Mary-
land, contended that ntercury
fillings are cutdated.

“What other aspect of the in-
dustry of medicine is stilusing
the same basic manufactured
material that they used 150
years ago?” he asked.

. WEDNESDAY -

AUGUST, 22, 2001

AP photo
Dental assistant Sandy Silva looks at a televxsnon monitor to lnspect a silver filling in the tooth of
Megan Karr, 5, in Sacramento. Some fear the mercury used in fillings could be harmful.

More mercury than silverin ﬁllmgs

Amalgam, the “silver” alloy used to filt cavities, is actualiy 50 percent
miercury. While the vast majority of dentists rely on the metallic mix-
ture, a growing number are concerned about 'piossible mercury toxicity.

COMPOSITION OF AMALGAM DENTAL FILLINGS*®

Mercury: 50%

Zincless
than 0.1%

Silver: 35%

Coppern:
2%
T 13%
'Pemantagesvatyshqhﬂybemeen :
manufacturers.

Sources: American DentalAssocanon. .

. kai Health ngamuhon

-He charged- that many pa-
tiénts are confused when den’
tists refer tothe fillings assilver
and do not mention mercury’s
presenca 2o

The ADA insists there is no
gag order prohibiting dentists -

" from explaining the benefits

and risks of types of fillings. But.
the group does prevent dentists
from suggesting that a patient
remove their amalgam fillings
to cure health problems.
“There have been some noto-
rious dentists who made quite a
bit of money by suggesting to
patients every ill they had was
created by -amalgam fillings,”
said Peter Sfikas, the ADA’s

general, counsel, ' adding that

many of them nghtfully lost
their licenses. .
But Michael Ziff, a retired

. dentist in Orlando, said he en-

dured a nearly four-year legal
battle i the mid-1990s with the
Florida dental board because
two other dentists complained
‘he was misleading people’ about
mercury’s risks..

“It is my belief that pduents
have to be told that there’s mer-
cury in thefillings and the mer-
cury comesout,” hesaid. “Iwas.
notclaiming that it would cause
finultiple sclerosis] or that pa-
tients should get all their [amal«
gam] fillings removed.”
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Photo By: Christina M. Felice
Local activists say your mercury amalgam fillings could be poisoning you. And
they're fighting the ADA to prove it.

by Jaliet Fletcher
Dr. Andrea Brockman finally conceded there was a problem with the mercury %ﬁ
hottles nestied in her cabinet when she realized nobody wanted to know they were M‘:??‘
b

there. &
The silver-colored metal, in its iquid globular form, is as familiar a sight to
scientists as the tiny orange skull and crossbones on each bottle that mark itas a
hazardous toxin, So Brockman, a dentist, was all too eager to pass the bottles over
to whichever environmental agency would take them off her hands.

SRl B BRP

She called the city. She called refineries, manufacturers and environmental
agencies, Her inquiries were greeted with 2 surprising reply: The Environmental
Protection Agency (EPA) and the city’s Department of Public Health told her that
they wouldn't retrieve such hazardous material from her workplace without a fee.
Finafly, in exasperation, she allowed her assistant to call the Public Health
Department to ask what she should do i she found mercury in her apartment,
Protocol kicked in: "OK, don't do anything. Don't touch it. We'll come and get it.”

524002 10:07 AM
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Hazmat team: Drs. Vincent
Dil.orenzo and Andrea Brockman in
front of their holistic dentai
practice.

Photo By: Christing M. Felice

No health organization will dispute that mercury is a toxin: It arguably ranks as the
second-moesi-poisonous compound on earth, after plutonium. What Brockman and
her husband, Dr. Vincent Dilorenzo, discovered, in the years spent running a
practice near Chestnut Rill, was that mercury inside a dental office is treated
squarely as an industrial material; yet dentistry, they argue, is one of the few
industries that has not sought to eliminate mercury from its day-to-day
procedures. While Mercurochrome is no fonger used in hospitals to disinfect cuts,
nor are thermameters filled with the metal, the same mercury is habitually mixed
with other metals and placed inside the mouths of patients, in one of the mast
common dental treatments: a “silver” filling.

There is no greater debate in modern dentistry than over continued use of this sort
of filling, each of which contains roughly haif a gram of mercury. On one hand, the
American Dental Asscciation (ADA), the premier governing body of dentistry,
approves mercury amalgam fillings, finding no admissible science linking the
raughly 50 million grams of mercury placed in mouths every year to possible
exposure. ADA spokesperson Dr. Terry Donovan says,"Based on 150 years of
effective use and a lot of scientific study, we believe amaigam is perfectly safe.”
On the other, smafl groups of consumers and concerned dentists have taken root,
claiming that exposure through dental work has caused health problems ranging
from skin irritation and memory loss to fertility and children’s developmental
disorders. Other research torrelates symptoms of mercury poisoning with systemic
illnesses, such as autoimmune disease and Alzhetmer's,

Once trained as a nurse, Brockman recalls how hospital wards would be
quarantined at the drop of a thermometer, for fear that mercury vapor, given off
continuously by the metal, would poison those nearby. On starting dental school at
Ternple, however, she saw "how we were thking the same mercury that we weren't
allowed to touch in the hospital and squeezing it in cheesecioths with our hands”
as they prepared the amalgams. By the time she had completed dental school in
1979, an alarming range of health problems had convinced her that daily contact
with the compound would pose a continual danger to her health, She had
developed panic attacks, visiting the emergency room on several occasions, and
later suffered a miscarriage, As the couple decided to begin practicing
mercury-free in the late '70s, they both were aware that the ADA gave its seal of
approval to the products that the EPA classified as hazerdous; they could not yet
know that, by 1986, proposing the removal of & patient’s amaigam fillings purely
out of concern about toxicity would contravene ADA regulations.

»
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Now, 20 years on, Ditorenzo and Brockman stand by their decision to abolish use
of the metal at their own level. Their efforts are now joined with those of other
area residents -- both dentists and patients -~ to do the impossible: to give
consumers the chance to buck 150 years of traditional dentistry. Their movement
has nct gone unnoticed. A bill currently sits before Congress demanding the
abolition of mercury use in dentistry.

Mercury was first introduced as a filling component in the 1800s from France, and
American dentists adopted it soon after. The new technigue was greeted
enthusiastically. Mixed with powdered metals, its Hquid consistency at room
temperature solidified to a mafleable paste that could be set in a tooth cavity. Until
the advant of this method, the only means of filling a tooth had been with molten
metal.

Essentially, the technigue for so-called “sitver” filiings has remained the same to
this day, and mercury continues to be the predominant ingredient. The
Department of Health and Human Services stated, in its 1999 Toxicological Profile
for Mercury, that sn amalgam filling contains approximately 50 percent mercury,
35 percent silver and lesser amounts of tin, copper and zinc. To mix these
together, DiLorenzo remembers adding "droppersful” of mercury to powdered
altoy, before allowing a machine to shake them together. Once done, the mixture
would be wrung out - and, he explains ruefully, it was years after their training
that gloves were commonly worn for such preparations. In 1998, the ADA ruled
that dentists discontinue using bulk mercury to reduce the risk of exposure from
handiing, choosing capsulated mercury instead, though it maintains that the
amalgarm is targely inert once mixed. Other filling materials, including porcelain,
compesite and gold, are now available,

Yet the ADA has long had to answer questions from concerned dentists such as
Brockman, who eventually called the ADA to ask whether dailly exposure to
mercury might contribute to her health problems. "T was told there was nothing to
worry about, that they'd get back to me with more information. But thefr stance
didn't make sense to me." The response from her professors at Temple, who
assured her that mercury wes “tocked into” amalgam, didn't make much sense to
her either. Though & heavy metal, mercury is extremely volatile, refeasing toxic
vapor continuously while in its liquid state. This volatility is tempered when it
bonds with other metals, but a recently developed method measuring intra-oral
levels of mercury vapor has proven that emissions are given off after the amaigam
is mixed and set.

An astonishingly simple chain of fogic eventually led Brockman to the heart of the
issue. Though she and Dilorenzo had turned away from placing mercury fillings in
their patients, they were not yet free from the metal. During the late '70s and
early '80s, they were still driling out old fillings from patients' mouths. Knowing
mercury behaved like other compounds, they surmised that the hest and pressure
of a dental drili would accelerate the chemical reaction, increasing the chances that
vapor would be refeased during these dental procedures. And yet, knowing what
they did of the wear and tear that teeth withstand, particularly through chewing
and contact with hot foods, they began to articulate a barely whispered question:
What if mercury exposure did not stop with the dentist, but was continuously
absorbed by the patient, once they were carrying mercury inside their mouths?

In 1991, nearly a decade later, the World Health Organization (WHO) estimated
that the body absorbed roughly 3 micrograms to 17 micragrams of mercury per
day from amalgams. Health and Human Services, summarizing data from recent
studies in 1999, cited the report and estimated that a person’s exposure to
mercury from amaigams may account for 53 percent to 87 percent of their daily
mercury exposure. By comparison, the second greatest source quoted was dietary
content, specifically from fish and seafood, contributing only 2.3 micrograms per
day. Airborne vapor concenirations, as assessed by the EPA in 1984, should not
exceed 0.3 parts per million,

5724702 10:07 AM
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None of this history was known to Freya Koss when she slipped into the dentist's
chair in March 1998, Arriving all the way from Wynnewood for her appointment
with her Bronx-based dentist, she learned that the pain in her mouth was
originating in one of her upper-left molars, which was in serious need of repair:
Beneath an old amalgam filling, a cavity had continued to grow. She says that with
peremptory speed the dentist drilled out the weathered portion, removed the
decay and sealed up the tooth with new amalgam. At one point, Koss says, she
asked him why he hadn't used a dental dam, which catches the metal shrapnel
before it disappears into the patient's mouth. "He told me that, frankly, they were
a pain to use. He hadn't fitted one in all the time he'd been practicing.” Koss would
not name the dentist.

To Koss, who, as an events planner, was. used to noting details above all else, this
seemed unusual. Other signs of sloppy procedure were there: Koss says she found
out later that the dentist had mixed alloy with bulk mercury from a bottle, rather
than using the neater -- and ADA-approved -- method of pre-measured capsules.
Most of all, she laments, she "had no idea what questions to ask” her dentist --
and so had no idea what was going wrong.

Seven days later, she was returning to her car after an evening at the ballet when
she was stung by an attack of dizziness. As the fog cleared, she found she could no
longer see the oncoming cars clearly: They appeared in double vision, the
headlights multiptied so many times that she could hardly see the road.
Apprehensive, she went to her optometrist for tests; on examining Koss' eyes, the
specialist appeared concerned and toid her that she shouldn't leave without first
making an appointment with a neuro-ophthalmologist. The next day, she
underwent tests at the Hospital of the University of Pennsylvania; within a week,
she had the results back. Out of the blue, the doctor diagnosed her with either
multiple sclerosis or lupus.

Absolute disbelief was her first reaction, which quickly hardened into
determination: "I could not comprehend how I'd developed an autoimmune
condition, such as MS, seemingly overnight,” Koss recalls. So she initially refused
the prescription of medication and steroids meted out by the doctors, and she set
about doing her own research. Her touchstone, she says, was the Internet: She sat
up for three days in a row, searching medical databases and newsgroups for some
link between her stunning diagnosis and its manifestation -- now-drooping eyelids
and worsening vision. She could barely see, but she donned an eye patch to
minimize the blur and began to read, as she puts it, "with an open mind."

1t didn't take her too Jong to find a kindred spirit by spreading her net of research
internationally. A woman in the U.K. was the first to match Koss’ symptoms and
MS diagnosis against her own experience with heavy metal toxicity. Anecdote after
anecdote provided Koss with a window on other sufferers whose symptoms had
been exacerbated after visiting a dentist.

What she hadn't realized was how far the U.S. dental establishment differed from
health organizations and agencies abroad in its support of mercury-based fillings:
Sweden, Germany and Canada,for example, no longer allow application of
amalgam, while other nations, such as Norway and Australia, have adopted
warnings against its use in children and pregnant women. By contrast, roughly 96
million amalgam fillings were placed in the U.S. in 1990, according to a 1993
Health and Human Services study, and it is currently the treatment afforded by
most basic insurance policies. Furthermore, it seemed to Koss no coincidence that
research from other countries, notably from Canada and Sweden, was making
bolder statements on the transmission of mercury from amalgams throughout the
body. A 1989 University of Calgary study planted amalgam fillings in sheep's
mouths to study the effects of chewing on vapor release. The mercury, tagged
radioactively, could be followed through the animals’ systems over a 29-day period
-- rapidly accumulating in the liver and kidneys, as well as lung and jawbone
tissue. A further Calgary study found similar buildup in pregnant ewes, while their
fetuses had high mercury levels in the liver and the developing brain's pituitary
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gland.

Pinning down symptoms for mercury poisoning is almost impossible: Since it ¢an
accumulate in different tissues, its effects can be unpredictable, and very jocalized,
In Koss' case, the shifting diagnoses from her doctors only made her more
inquisitive, "As I learned more about mercury, I kept thinking back to that day at
the dentist, so soon before my vision deteriorated.” While a succession of doctors
refused her offers to show them dental journal studies regerding mercury toxicity
in relation to amalgam, she was told eventually that, in spite of her initial test
resuits, she was unlikely t¢ have MS; instead, & condition known as myasthenia
gravis, another autoimmune disease which controls muscle function, particularly
near the eye, was more probable.

The iliness hit Xoss hard. While she spent months trying to work out what caused
her loss of vision, she let slip her career planning events, for the National Museum
of Amaerican Jewish History and, fater, through her own business, for clients such
as the Annenberg Center. As she started to come to terms with what had
happened to her -- aided by the eventual diagnosis by an environmental physician
of a high mercury body burden, based on tests that drew out the metal from her
tissues -- she found herself drawn to the idea of spreading the word. For, in the
process of gathering background on what she calls a "deliberate cover-up” of the
content of mercury fillings, she stumbled across a national organization, the Dental
Amalgam Mercury Syndrome {DAMS), that offered support and information for
victims of poisoning. It seemed almast preordained that she would get involved:
The vice president of the organization, Carcl Ward, turned out also to live in
Wynnewood, only a few miles from Koss’ house.

Ward received a call at 10:30 one night. It was Koss, having just been
misdiagnosed with MS, distraught at what she was learning about the potentiat risk
of amalgams. It only took a few moments for Ward to recognize what she was
hearing. "In all the people whe call me, T've started to notice a few patterns,” she
says. She was prepared to suggest to Koss that, yes, she might have mercury
poisoning: "We're not doctors or dentists here at DAMS, so we always qualify it
that way, but we can say, EWhat worked for me....""

What worked for Ward had been, in the end, complete removal of her mercury
amalgam fillings, some of which she had had since she was 7, others which had
been put in at age 47. She had been prone to infections throughout her teens and,
after having dental work done in her 20s, she noticed she was unable to sieep and
was josing her hair. By 1985, her hectic life, working as the branch administrater
at the Cobbs Creek Free Library, or hiking, playing the piano and jogging in her
free time, was starting to take a downward slide. She noticed she was having
equilibrium problems, which she knew might signal the start of MS. Again, her trips
to various doctors yielded no answers, and it was only a consultation with a
nutritionist that first threw up the putative diagnosis of adverse reaction to
amalgam. Having found herself exhzusted, housebound and virtually incapabie of
moving about, Ward undertook a regimen of vitamins and supplements aimed at
strengthening her system and helping to detox. Then, referred to a mercury-free
dentist in Bala Cyrwyd, she was able to have her amaigams removed. It took time,
since the necessary drilling-out is considered to be a flashpoint for vapor exposure,
so a mouthful such as Ward's 16 fillings were removed by quadrant (a
quarter-mouth at a time). The results were undeniably remarkable: Within a
couple of visits, her continuous vision impairment receded, altowing her to take up
reading again. Even more extracrdinary, she reperts experiencing her vision fleld
return to normal in the car on the way home from the iast sppointment, aliowing
her to see the horizan properly. A practical person, not seemingly given to
exaggeration, she puts it quite simply: "Getting rid of a substance that is known to
be toxic aliowed me to heal,” After detox, she found her hands could reach the
intervals in a piano concerta once again.

Koss was initially drawn to DAMS as an outlet for her zeal. She subscribed to its
mailing list, produced every three to four months, and used its database of
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mercury-free practitioners to find someone who could remove her amalgams
safely. Yet her efforts were taken in a different direction, after a chance suggestion
that she get in touch with Anita Tibau, based in California and working as West
Coast representative of the anti-amalgam movement's lobbying arm, Consumers
for Dental Choice.They met; shortly thereafter, Koss began working for the
nonprefit as director of development, organizing fundraising and outreach as
Tibau's East Coast counterpart.

Charles G. Brown, former attorney generat of West Virginia and now a D.C.-based
fawyer, has represented Consumers for Dental Choice since 1996. Its national
counsel for legislation, he remembers how the organization got started. "We
wanted to create a level playing field for mercury-free dentists. We knew the ADA
was harassing those dentists, and so the situation was in defensive mode.” Brown
points to what he terms the "gag rule” as evidence of the ADA's suppression of
mercury-free practice. In its Code of Ethics and Professional Conduct, the
organization ruled in 1586 that to recommend the removal of amalgam
restorations "for the alieged purpose of removing toxic substances from the body...
is improper and unethical.” According to Brown, the ADA amended this clause in
May this year -~ it now applies not only to amalgam but to all materials. The actual
bestowing of licenses to practice dentistry is handled at the state level, by the
dental boards. Yet the national ADA, in an "outrageous partnership” with the state
boards, Brown says, can pursue a dentist to the point of revoking his or her
ficense, if, unsolicited, the dentist so much as nudges a patient in the direction of a
contents list, for amalgam or any other material. The ADA's Donovan confirms that
certain dentists have had their permits revoked, after recommending
"unwarranted" amalgam removal. Consumers for Dental Choice argues that until
dentists can discuss filling materials openly with the patient, consumers are
expected to make treatment decisions without necessary information.

The Pennsylvania Dental Board refers to its code of professional conduct on this
issue, wherein it states, "The Board has neither the resources nor the mandate to
make or endorse scientific findings on this issue.” It recommends that dentists
follow certain guidelines, including explaining the current state of research to a
patient and referring a patient to a physician for recommendations on treatment
before proceeding with removal. Brown cites its stance as one he respects: "They,
unlike some other dental boards, do not seek to rule what the dentist can say on
the issue."

Bitter pills: Freya Koss with the
dozens of vitamins an
supplements prescribed since 1998
to help her detox.

Photo By: Christina M. Felice

There are signs that cooperation between other state boards and the ADA is
starting to crumble. In March, the ACLU won an Oregon lawstit that forced the
dental board to rescind its rule that discussion of amalgam repiacement
constituted "fraud” because it violated dentists’ First Amendment rights.

However, Brown sees other instances of the ADA using its established reputation to
preserve the status quo: In its code of ethics, "unsubstantiated representations”
regarding the dentist's "capacity to cure or alleviate diseases" refers to any
statements not supported by "accepted scientific evidence” -- which, in Brown's
eyes, has been any research the ADA wishes to discredit. "[It's] an amazing
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position for a group that ¢laims to have an interest in science. They do not have an
interest 1 science; their interest is economics.” The ADA held patent on two
amalgam products until 1994 and 1995 respactively.

Lawsyils filed in other states, such as Californis and Marylend, challenge the ADA
on scientific and economic grounds. The suils allege that the ADA engaged in
"deceptive" business practices by referring to the fillings as “sitver” rather than
"mercury." Furthermore, in some cases, the suits claim, exposure from mercury
coming partly from amalgams contributed to cases of childhood autism. The ADA
claims the suits are without basis,

Resides autism, Alrheimer's has been the focus of research for its connection to
mercury toxicity. Boyd Haley, chair of the University of Kentucky's department of
chemistry and one of the movement's scientific big hitters, has pioneered research
into the biomarkers for this neurological condition -- chemical changes in the body
that might give some clue as to the cause of the disease. These biomarkers - two
proteins, tubulin and creatine kinase -~ were found to be suppressed in sufferers of
Alzheimer's: The lower the tubulin uptake, the more fikely the formation of
"tangles” of protein in the brain, a dassic indicator of the disease. "We found there
wag only one heavy metal which repeatedly was causing those proteins to he
suppressed,” explains Haley, "It was mearcury,®

Government reaction te the anti-amalgam movement has been slow. A five-year
study begun in 1597 and funded by the National Institutes of Heaith is measuring
the behavioral, renal and neurological effects of amalgams -- on two groups of
children, one in Boston and Maine, one in Lisbon, Portugal. Opponents of the study
point to its relatively short time-span, which may not yield results of fong-term
exposure. Meanwhile, the House Committee on Government Reform held hearings
in 2001 examining incressed rates of autism in the U.5. Haley addressed the
hearings, as did the ADA president, Dr. Robert Anderton. Haley fater wrote a letter
of rebuttal to the ADA, challenging his statements. As he puts Jt, "This was
toxicology research being presented by & dentist, not a toxicologist.”

Against this stormy backdrop, the introduction of a federa! bill aimed at abolishing
the use of mercury in dentistry by 2006, and immediately issuing warnings on the
product against using the material for children and pregnant or nursing women,
appears timely. Remarkably, the bill has bipartisan support: Demoacratic Rep,
Diane Watson and Republican Rep. Dan Burton worked together to intreduce it to
the House. While Watson has been actively working toward disclosure legislation
regarding mercury amalgam since her days in the California legislature, Burton
became aware of the issue through its relation to the controversy over thimerosal
(a mercury compound) used in vaccines, Both sides of the issue, it seems, are
ready for a fight: While Watson says thet the dental establishment “wrongly” catls
amalgam "silver,” the ADA counters by stating that "Watson's attempt to ban
dental amalgam would effectively deprive patients of an essential treatment that is
clinically and scientificaily substantiated to be safe.” For his part, Brown says that
comimon sense disputes this assertion: "What pregnant wornan, who won't even
have a glass of wine, would want a known neurotoxin in ber system?”

The Watson-Burton bill has been referred to the Committee for Energy and
Commerce; in the meantime, while Koss and Tibau have spent time lobbying for its
support on Capitol Hill, Consumers for Dentaj Choice is also facusing on state bills,
such as the one Watson brought in California in 1992. Three more have been
passed, in Arizona, Maine and, most recently, New Hampshire; Brown says states
like New York and Pennsylvania are natural contenders to foltow the "trendsetter
state” of California because of their educated consumer base and active
environmental movements.

Until the current dlimate relaxes, however, practitioners such as Dr. Blanche Grube
know that mercury-free dentistry must tread softly. In 1984, she moved from New
York with her husband, & chiroprector, down to Scranton, "a secluded community.”
1n 1992, her 20 years of practicing conventional destistry was brought to an
abrupt halt. Grube and her husband came across a patient of his, with a mouthful
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- of fillings, whose toxicity was affecting her muscles. Once she had familiarized

herself with the prevalling research, Grube stopped practicing altogether for a
time. "I was devastated to think that, while I had been hoping to help my patients,
1 might have put them at risk.” When she returned to work, after traveling to
classes ang seminars to educate herself further, she realized the benefits of her
focation. "Scranton has always been very separate from the rest of the world. it's &
good place for 3 holistic dentist to hide”

She, like Brockman and Dil.orenzo, tearned about mercury exposure up close. She
recalls bouts of hives on her arms while warking as a dental assistant in Queens,
N.Y., that corresponded to dermal contact with liguid mercury; carpets would soak
up mercury spills, and waste amalgam was flushed down the drain or thrown in the
trash, Now, she says, there's increased concem regarding poliution from dental
offices entering the environment. Though she says that the EPA continues to leave
its guidelines at the door of dental practices - "mercury is classed as hazardous
before it's placed, and hazardous waste once it's removed® - & voluntary
statewide cooperation was launched in May 2000 by the Pennsylvania Department
of Environmental Protection and the Pennsylvania Dental Association to cut down
on pollytant dental waste.

) Grube's long-term view of the need for holistic dentists who follow extremely

stringent standards in removing amalgams Is reflected in her work envircnment:
No carpets -- and oxygen tanks and gas masks sit ready for use when drilling into
mercury. She categorically states that it is not safe for the public to demand
amaigam removal by a conventional dentist. Careless removal, as Koss' story
illustrates, can result in acute exposure. Her advice is simply for patients to be
aware -~ and to avoid amalgam placement where possible, {For fear of reprisals for
her mercury-free policy, Grube takes most of her patients on referral from
physicians, to work out whether they are suffering mercury toxicity.) In ailying
herseif with holistic dental organizations, she alsc acknowledges the educational
void surrounding issues of toxicity in dental care. “As long as the ADA accredits
dental schools, I don't believe the revolution can start there." For that reason, she,
together with Brockman and Dit.erenzo, sits on the board of the newly initiated
Institufe for Natural Dentistry, an Academy of General Dentistry-accredited
organization wherein dentists can learn to reconcile their concerns about toxicity
with the avsilable research and practical applications of holistic treatment,

She sees the movement gaining pace, at its grassroots as much as at its federal
figurehead: for better or worse, not everyone can spend 10 years educating
themselves now, as she did. "The fear," says Grube, "is that when the public finds
out that there's a neurotoxin in a dental filling, there'll be a panic. Who'll be there
to extract thern safely, if we don't fearn now?"
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< He said there have been fewet

.!eve!saremteaxqﬂswdommm-

promise individuals” health,. Bog-

: said‘mwehsbeeuonly
evidence showing that

. is“improper and tnacoeptable” for

dentists to rentove fillings or rec-
ammend it as.a wzy’to remove

tagic substances from the body
when the patient is not aﬂerg]c 1o

amalgam,
“It's unethical for a dentist {0 tell
tHs:;atoem!oha:veallufthen'fillmg:;
en out just because they're st
ver fillings,” said Dr. Mark Latta,
associate dean for reseavch at the
Q-exgmm University  schood of

Opponen!s of amalgam ke

Florida dentist Michaed Zif say the -

mercary in fillingsis taxic, Doclors
are obligated to fully dtsdose that

stmbasusﬁxmtms,

of Dams'n-y.

What patients don't understand
is that right now there is nouni,
versal alfernalive for amalgem

thatsas@rable,ws&eﬁemve'
. the

and versatile. he said.

Safety of fillings is in questhn *

o 2 -
mfnﬁtbeas'mﬂeh_me

“if a dentist' wats ¢ yhase
amalgam ot of their practice and
can propezly use the alternaﬁve

‘!t'sﬂmwymg #'s 0K toho}d
sevm,leahngmmrymnrmom

exeeutive director of the Tnterna:
tional Acadmy of Orai Medicine
and T¢

He said the aversge American

“has seven of the mercury-based

areatteadedandhsstheaxperme,
then I dont have a problem with
the amalgam-ree practice,” said

- The West dertist
whoﬁdtmwmtddﬁ

Dencly, 2 exped 1

*there was no that
wouldhe}?my healthwhatsoever.

Fairfield physician said.

Dr. Robert Yudinsaid he prefers

ut Since the fillings,

uml;gcomposﬁeﬂmgsandmostﬂ stropger

paﬁg:gtsrequestthm

“Whether - dental
mmny)sthemincmsefomm
‘i diffioult;
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By DAVID WAHLBERG
dwahlberg@ajc.com

Pamela MacArthur was a healthy
artist who Joved to ballroom dance
when a trio of bizarre symptoms
stopped the music.

drugs for acne
ml disorders, but Mac-
instead to her dentist.
He removed nine metal and
replaced them with plastic sul htut&s,
and soori she was doing the tango

%nhm,w of Alpharetta is one
JOlasmbwzrgnumbe:ofpeaplewho

caused by mcmny in dental fillings.
Mﬂmxgh oﬁen refer to
m¢

amalgam
oth:tndhalfanuxtmeofs e, copper,
Tﬁe dental wmmunlty is dmded

hannfuL The American Denta? Associ-
ation stands firmly behin
ings, saying they only rarely cause
problems, in people with mercury
allergies, and are mote durable than

types of
ﬁllmgs.

but with what?

As concern over dental mercury
grows, many dentists avoid it,
but most say it’s safe and effective -

the alternatives. Meanwhile, a legion
of “mercury-free” dentists insists that
their mercury-using colleagues are
slowly poisoning patients because the -
gs release the element into the
blood. Research findings are mixed.
Lawmakers are starting to say that
patierits have a right to hear about the
and cons of mercury ﬁllmgs A
ced in the Georgia
tuu in March would xequue dmusls
1o tell patients about the risks of, and
alternatives to, the fillings. The bill, by

_Rep. Bz‘;nﬂohm (D-Alata), also

mercury fillings in chil
faan“? in women age 45 or younger. Last
a California congresswoman
anmounced a bill to ban dentaf mer-
cury nationwide,

Meanwhile, the U. S Foodand
Drug {o
strengthen its dental mexcmy regula-
tions with new guidelines for labeling.
and reporting of side effects, and the
National Institutes of Health is spend-
ing $9 million for two large shxdla of
mercury fillings in chi

Last week, lawsuus were filed

. agamstdema! groups on behalf of nine

Georgia children with autism, claim-
that mercury from their mothers’
ﬁllgm,s caused the disease-and arguing
that dentists deceive patients by

> Please see MERCURY, T
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Mercury fillings raise concern

» Continted from F1

calling the fillings “silver™
Suits m California and Mary-
tand have accused the Ameri-
can Dental Association of
imposing a “gag rule” forbid-
ding anti-mercury dentists
from having open discussions
with patients.

> in the middle are
the patients, who don't know
whether to rush out and get
rid of those shiny spots in
their teeth. Some dentists sug-

dental mercury and the condi-
tions leading o Alizheimer’s -
disease, while amt}mmport
at the same school, relying on
brain autopsies, found no con-
nection. Research by Univer-
sity of Georgia mmoblologtst

Anne Summers
men:ury from desr‘lﬁms

ma‘.(et‘some studies mdxcate
it plastic fillings also may

‘))a suhstarmy
mto ihe body, such as xenoe-

gest that symptomatic people strogens that can disvupt celf
masMacAnhunw&wh:;\?gd ?cuwty,s;ldMadm’l,thepm-
a mercury allergy, s fessor and mercury
consider getfing fillings “Everything has ﬁ;eoxmcal .
ol e e W s ihe 1 pibic Health Ser-
true i fillings are ol n ic
tobe xeplaog:d anyway. Dr. Ron Dressler, a Norcross dentist who frequently vice says there is no evidence
But because removing fill- replaces metal fillings with mercury-free ones, dicusses the  to support claims of adverse.
ings can release nore procedure with patient Michael Warnke. effects from m fillings
into the body tempo- . except in cases of allergy.
g, the procedure is more test to determine how much doctors who put her on mind- A few countries, such as -
for people who feel fine.  mercury vapor is in the numbing sedatives and Sweden and Denmark recom-
What is clearis that mer-  mouth. Holding a boxy instiu- oo, Her donfist oias st mend that dentists try to use
cury flings doreleasesmall  ment; he scrapes a straw-like t reluctant to take out ber akemwveﬁﬂmss especially
amounts of colorless, odorless  device the gams, and seven fillings but ly
miercury vapor into the bodies  the detector registers the gas.  agreed. women. Anzona, California,
of the 100 million Americans Mercury fillings are gener- " “Within six months, there C"]"‘“‘d" and Maine have
who have them, especially ally removed in groups, one- - were no headaches,” said dentists to.
after chewing food or brushing - fourth of the mouth at atime.  Meceks, 48, of Austell, an office exiim“ potential mercury
teah.mxdmermryxsa}mcwn They're usually replaced with. managerforanAﬂamawoud to paticnts, said Charles
The g  illings of . products firm, “Ithas totally  Brown, 2 lawyer with Con-
whether the ensissions are plastic resin oz, sometimes, my Ble” sumers for Dental
‘high enough to cause healih with other materials suchas " Felicia Gaston of McDon.  Brown, a forrer sttorney gen-
problems. ] gold or porcehain During dgxbeheva thather 3-year €7l of West Virginia, bas rep-
Giving “False hope’ metal flling extraction, den- *,  old daughter Tylicia'sautism  fesented the group fn lawsyats
ving ! ope’, tists use vaccyums, air filters, wasmusedbymercurymﬁn— n hat the duntal
Dr. Michie! Ziff asctied €0 covers, mxypen masks and  ings that secpedinto breast  oonfending that the dentol
dentist who fought a four-year 3 bber darms ces toeth o pro- nﬁlk.shelsmeoithephm- profession threatens
Jegal battle over mercury with tect the patient from exposure  tiffs in the Georgia lawsuits. oppose ! b refeerin
the dental board in Florida, s 10 €%0ess meyaury. “1 should have been aware” m! ves Pﬂhﬂmm 3
now executive director of the | Bﬂ(ﬂlepwwcscan that meta Sllings contain mer- aﬁlkx@asth o Homia
International increase the body’s mercury cury, Gaston said. “I feel Iike State Agse:r'mbl dishanded th
Academy of Oral Medicine load before decreasing it. To -herhfehasbeentakenaway state’s dental ' th <
and Toxicology, a leading anti-  Teduce systemic mercury, from her.” te’s boalAstadlt’ew v
mercury group that hasabout  patients are advised to use Some mercury free deritists mﬁ“& by w“"’a““
400 dentist me; The some form of chelation, i saythey’remtedlikepanahs s 11““[‘"“, i
avesage American has seven which drugs that bind tomet- by their pecrs,andmanym a U5, rep Amﬁ:‘;;d'
metuxryﬁﬁngs,lxﬂ'sa;d.“hs als are taken orally orintive-  unwilling to publicly for - mm T obit
kmdoﬂikeholdmgsevcn nously, eliminating the metals  fear of reprisal Dr. Wayne for stricter 2
\king mercury thermometers  through the urine. King, a Marictta dﬂlﬂs‘ who mmg ediate ban o mmgs,
mouth 365 daysayear,  Dr Mark Merlin, aphysi-  opposes mercury, said that, Tilines o childien ndemuxy
aday” cian at the Atlanta Center for  several years ago, the Georgia ‘gﬁ dan ng
D-:RodMaclmadm- Altemative Medicine inDun-  Board of Dentistry threatened m&omen,an an even!
pmfmattheMmhca! woody, who tests many’ to punish him afiér herana hmm
& ol Georgia adone of B o e ot e eponee i e dzp
the ADA’s main spokesmen on i crucs cros wil ques- den from
the issue, said the Bllings emit are removed. “You have toget | tions, “Is there polson In your ‘;‘Pg;gex toacimmasmsedxwl

Fram 1 to 3 micmorame of

Tthe merciirvi out of the bodv:

menith? T vrs horoe cnen



. from 1to 3 micrograms.of -
mercury a day, while people
take in’5 to 6 micrograms a
daythmughfood,waterand
air. The ADA prohibits its
members from suggesting that
pauentshaveﬁ]hngs Temoved,
members can comply if
'apauent it -
Mercury have been
'Mﬁt)ﬂit]:fstﬁ()}ﬂeﬂg

“It is unethical to allow the
removal of fillings for the cur-
bécause

they place.
Dentists who frequently
remove fillin,
as Dr. Ron Dx?osler io Nor- -
cross, usually do so for
patients who are referred by
doctors who treat chronic
pain. The doctors run hair or
urine tests to detect mercury
levels, and high amounts lead
{0 a suggestion to remove fill-

ngs.
Dressler performs another
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e m
ltsbeen

OULOL INE pUALY;

nto the body

intravenous drips of DMPS, a
chelating agent. The treat-
ments cost at least $1,000 over
months and often
insurance.
cover

aren't
Health planis gen
oo %fllmg, busloﬂ? oft

Hercury t they often.
don’t pay the-additional cost
of plastic fillings. Those fillings
may tun $150 or more.

‘Time bomb' in mouth?.
Many patients v who have

had their macmg'
ergone chela—

tion say the process is worth

the price. MacArthur, the ball-
room dancer, had her fillings

out nearly three ago. Her
nightmares and twitches
disappeared immediately, and
he: Iac:al boils gradually went

“I had a time bomb nckmg
in my mouth,” she said. “You
could never oonvince me that
it wasn't mercury.”

Hyacinth Meeks, a patient
of Merlin’s, had a stmilar [ expe-
rience. Plagued by migraines
that made %1“51' head throb
when she walked even a block,
Meeks became frustrated with

MOULNE L0 yOU BAVe syinp- -
toms of mercury poisoning?”

. King was merely givén a let-
ter of reprimand, he said, and’
records show no offictal safc- .
tions against him by the dental
board. But to-King, the don’t-
rockthe-hoat message was

- clear, “They’re afraid to let

patients know what we’re
doing to them,” he declared.
Conflicting research

‘The research is inconclu-
sive, with studies both suggest«
ing and seemingly refuting
links to various ailments. The
debate evén divides institu-
tions: One chermistry study at_
the University of Kentucky.

. found a relationship between

device, which would mquue
the makers of metal fillings to
list alt product ingredients on
Iabels and encourage dentists
al’ﬂ,ld patients to report side-
el

Mackert said patients ..
should ask the:r dent:sts

Andasea maybe
eededmpau' f
e of a tiny mer--
cury filling 4 few weeks ago,

he went with plastic.
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I
aiei-CUlling machinery.

The existing US. garment in.
dustry is geared toward mass pro-
duction, said Chuy Tsang, dean of
the Schoal of Applied Science and

S.F. May Forbid Déhtist
From Dumping Fillings

By Sabin Russell
Chrontcle Sty Writer

Faced with stringent new re-
quirements to cut discharges of
mercury into'the bay, San Fran-

cisco authorities are considering

rules that would bat dentists
from flushing ground-out tooth
fillings down the drain. :
Although the denta] professfon
says the mix of siver and mercury
used 1o fill cavities is harmless {n

the mouth, the Department . of
Public Works believes there fs evi-

dence that the same materjal
could become toxic when it mixes
with sewage. -

Used tooth fillings amount to

Iittle actual waste, but the problem
they now pose Is not trivial to San _

Francisco dentists, Among the so-

lutions - under “eoniideration in °

both San Francisco and Seattlels a
Trequirement that each dentist's of.
fice instali speclal centrifuges that

remaove all traces of mercury. Sim.

dlar devices used'in Germany cost
betweep $2,000 and 34,000, ¥

Dentists are not happy at’the -

prospect. “It has been met with
mixed enthusiasm,” sajd Dr. Peter
Jacobson, director of the Oral Med-
icine Clinic at the University of the
Pacific School of Dentistry in San
Francisco.

“The jury is still out on wheth.
er this is even a problem,” sald
Mark Rubin, chairmar, of the
American "Dental Assoclation’s

- that, Jocked Into _this_alioy, -the

. waste Is discha
" the Paclfic Ocea

Py n 3
ness to oversess manufacturers
unless it retrains employees to be-
come high performance warkers
and retools to be competitive In a
high technology environment.”

Amalgam Waste Task Fopcé

.For more than 100 ye; S, ;i
fillings have been ‘made™of " an
amalgam of about oné-hajf “Mercu-
ty and one-half sllver, Dentists say

mercury is harmless to patients.

But those attempiing to clean”
up the nation's waterways are con-
cerned that the alloy can break
down in the caustic ‘mixture of
chemlcals, cleaners and solvents -
found in urban Sewage — poten-
tally freeilng thé mercury to con-
taminate fish and wildlife.

A study by the:San Fraricisco
Department of iPublic Works
found that ,degtaLagxalgams,made_,
up between § Dercent-and 13 per- |-
‘cent of the mefct_iry—conta’inlng'

Wwaste coming Into city treatment!
plants. Two-thirds of the treated -
tged into San Frany,
cisco Bay, and the rest js Piped in@:f

Daniel Rourk 1y
prevention program manager
the public works departmen
the effort to rid the sewer
of dental fillings is being driv
tough new standards that'w -
it the amount of mereury 1_1_1"% city
Eewer plants can dischargé”into
the bay. The Umit Is now a 30-day
average of one part per billion
mercury. The proposed* riew
threshold is 0.21 parts per billion.

EAST BAY PEOPLE IN THE NEWS

Bay Scout Bart Thomas dr., 18,0t
Qakland's Allen Temple Scopts, has at-
tained therank of Eagle Scout, the
scouts’ highest honor, Only about 2 per-
centof alt Boy Scouts becoma Eagie

In Washingion later this meath. Hynes,
a Moraga resldent, will moderate the
sesslon, “Critical Issues in Deanlng."

Yuou have informetion thet could bein.
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A Debate
on Mercury

in Fillings

w The highly toxic metal is

. part of the traditional

mixture that’s packed into -
cavities. Some dentists say
it is no longer necessary,

and that patients should be -

warned of possible
dangers. -

By AMY PYLE |
TIMES STAFF WRITER -

SAN FRANCISCO—Seated in
dentist Robert Hepps' chair with
a eavity in need of attention, you
are sure to hear about the beaw-
ties of porcelain, and will probably

see a gruesome video of teeth de-
teriorating around black metad
fillings, .

Hepps believes poreelain Hill;
ings are:healthier for teeth and—
since traditional fillings -are half
mereury—possibly for the rest of.
the body. He' believes patients
have'a right to know that, and the
law is on higside.

But the mild-mannered Hepps
tiptoes around. the health issue,
focusing on porcelain’s aesthetic
advantages out of fear that total
honesty eould put his license at
risk.

The problem 'is that. despite
California laws requiring full dis-

. closure of the dangers of toXic

substances, state  dental regn-

. lators are committed to the wse of

mercury-based filings. At a bear
ing last March, Board of Dental
Examiners president Robert
Christoffersen  summarily * dis-
missed mercury-free -dentistry,
saying it “does nqt fit the current
practice of dentistry.”

‘Christdffersen’s statement
kicked up a furor inside and out
side the dental community. It un*
leashed the feisty Consumers for
Dental Choice lobby group on
California, where it has petiti
the Board of Dental Examinets to
fequire dentists to warn patients.
about mercury’s health hasards,
sued the-'board alleging that it it~
legally discriminated. against an-
other dentist ‘at the March hear
ing; and asked-the state attorney
general to-get invelved in the is
sue. ' -
Al three adtions are ajmed at
heightening public awareness of
the state’s 1993 law - requining
such warnings, and of the state
Department of Consumer Affairs’
assertions that not telling patients
violates the anti-toxins. initiative
approved by voters 13 years ago.

The débate over what patients

-. should be'told and wher: has even

injected: issues  into
what is typically among the jeast ~
controversial branches of health
care. E
“We ‘have been reaily quite
stunned; at least.arnong the con-
servative - dental establishment,
there is active hostility to inform-
ing: consuiners,” said James
ton, president of the Envis |
ronmental Law Foundation .in |
Dakland. Wheaton's firm was a
lead plaintiff in lawsuits related to
Proposition 3, the 1986 initiative
that requiires workplace warnings
for the presence of toxic substans
ces, including rmercury. .
At one pxtreme in the debate
are - the dental regulators, who -
take their cue from the American
Dental "Assn. It considers . tradi* |
Please see MERCURY, A10
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Rising mercury ‘

espite pmtests from theAmerican
Dental Association, any couniry
that seriously discusies doing
.away with mercury thermometers
Because of their potential Impacton health: -
caithot be long from restricting theuse of -
mercury dental fillings. Congress will séon,.
work on the question while Maine reviews -
muos,aconceptbmthatseekstoexamme

the Jong-term effects of these fillings and the

stepsﬂmsmteshouldiaketopmtectxwi
dents and the environment.

For one expert who testified last week, the
answers are clear Dr Boyd Haley, chairman
of the Depaﬁmentof Chemistry at theé Uni-
versity of Kentucky, concludes that normal -
body loads of mercury in older adults pro-
duce two diagnostié hallmarks for
Alzheimer’s disease. Further; he says, ina test
for mercury in the blood and urine of more
than 1,000 US. soldiers, the vast majority,

came through feces and urine of people with-
m@eﬁmmtxs,heandomerrepmnhh

scientists are identifying dental amalgams as .

ama}ornurceoﬁhistoxinmhmnansand
in the environment. |
TheADAwmhavenoneofthis.Itwslso
. years of dentistryshow that the amalgams
are not a problem, as evidénced by the den-
tists themselves who spend a career around
these products. Individual dentists in Maine,
however, sometimes tell a différent story. -

They note: that the alternatives to the mercu- .
al are more expénsive buf that -
thiey are safer for théir patients, themselves
and:their staff, and for the environment. The
I.egislat\mes;obintmscaseisuottostart

. an argament among dentists but to lock at -

the relative risk of mercury to the publicand.
*the level of importance of:dental amalgams
i contributing to that risk, .
Mercurycanbetomctothenervoussy&
tem. U.S. dentists, according to the US. Geo-.
iog}mlSumy;annuaﬂymeatotalofbe

_tween 40 and 60 métric tons of mercury in
“their practices but other sources have

attracted the attention of regulators. Bills in
Congress would more tightly regulate mercu:

" ryemissions from power plants and inciner-

ators; wonld reduce mercury in light bulbs
and eliminate it in thermometers, switches -
and other household products, Rep. Tom
Allen, who has followed the mercury issue -
closely, will reintroduce a mercury-reduction

. bill after the congressional break that for the

first time encourages states, communities,

“dentists and dental associations to work,

toward eliminating the mercury filling. .
The potential for envirorsnental damage:

‘alone would make mercury from dental-

oﬂiwsendangered.Aﬁxrrevmwofthestnd-
i@soﬁ&hmmnhealtheﬁ‘edsbyﬁxe&m:
of Health would fake only several months. if .
the work by the burean turns out'ag scien- .
ﬁstslikeDnHaleysnspechtwiil,lawmakerSf
should begin a reduction and phase«out of

thistYPeof dental fillings.
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Neurobehavioral effects from exposure to dental
amalgam Hg": new distinctions between recent
exposure and Hg body burden
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ABSTRACT  Potential toxicity from exposure to
mercury vapor (Hg"} from dental amalgam fillings is

and Cellular Biology,
University of Washington, Seattle, Washington 98195, USA

University of Arizona, Tucson, Arizona 85721, USA;

els from 010 4 g/, ble to the low

levels observed in the general U8, popuiation. Gen-

eral population levels provided by Dr. P. Factor (per-
- L

the subject of current public health debate in many
ies. We eval dp ial central nervous sy
tem (CNS) toxicity associated with handling Hg-con-
taining amalgar materials among dental personnel
with very low jevels of Hg” exposure {i.e., urinary Hg
<4 ug/1), applying a neurobebavioral test battery to
evaluate CNS functions in.relation to both recent ex-
posure and Hg body burden. New distinctions be-
tween subtle preclinical effects on mood,
motor b and cog were found iated
with Hg body burden as compared with those asso-
ciated with recent exposure, The patitern of results,
" comp le to findings previously reported among
subjects with urinary Hg 50 g/}, presents convine
ing new evid of adverse behavioral effects asso-
ciated with low Hg® exposures within the range of
that recejved by the general population,.—Echever-
ria, I, Aposhian, H. V., Woods, [. S., Heyer, N. J-
Aposhian, M, M., Bittner, 4. C., Jr, Mahurin, R K.
Neurobehavioral effects from exposure fo dental
dgam Hp®: sew distinctions b recent ex-
posure and Hg body burden. FASEB J. 12, 971-980
(1988);

Ky Wordy: behavior - elomental mercury - dentists « DMPS

THE CRITICAL TARGET organ of elemental mercury va-
por (Fg°)® is the central nervous system (CNS) (1),
Although there is litde debate regarding the toxicity
of exposure to Hg® asociated with uripary Hg con-
centrations above 50 g/l no consensus exists with
respect to a safe lower Hg® expasure level among ei-
ther dental papulations that handle Hg amalgam or
the general population with amalgam restoratons.
Hg® exposures in this study are relevant ta both
groups, since they were assessed in a dental popula-
tion but extend over a continuam of urinary Hg lev-

OBO2-6638/98/0012-0971/302.25 © FASES

50 }and Dr, A King {2} range
respectively from 1.3 to 18 jig/! (mean=9 He/1 ere-
atinine corrected) and from O to 34 {mean=31 ug/
1). Thus, this study addresses public health concerns
for Hg® toxicity of dental amalgams.

Interpretation of health effects observed among
people with Hg® exposures resulting in urinary Hg
levels of less than 50 g/ has previously been ham-
pered by the inability to distinguish behavioral ef
fects associated with recent exposure vs. those asso-
ciated with chronic body burden, This study adopted
a novel approach to distinguish hetween these effects
by ining diffe s in behavior in relation 1o
urinary Hg concentrations measured both before
{prechelation) and after (postchelation) weatment
of subjects with the Hg mobilizing agent, sodium
2,3dimercapto-propane-T-sulfonate {DMPS). Urinary
mereuty levels (HgU) subsequent to DMPS chal-
lenge have been reviewed extensively (3, 4) and
shown to constitute 2 better approximaiion of Hg
body burden (5).

A centzal question is the valility of using preche-
lation HgU as a proxy for ONS dose. This indirect
measure has been commonly accepted, because the
lipaphilic property and low vapor pressure of Hg®
(0.005 mam Hg® at 37°C) permit 76~80% of the vapor
to be absorbed through the lungs, The dissalved va-
por is oxidized primarily in erythrocytes into mercu-
ric fons by the hydrogen peroxide-catalase pathway
(e, Hg® = Hg'™ - Hg™) (6), The oxidation process

! Correspondence: Batrelle Centars for Public Health Re-
search and Evaluation, 4000 NE 41s¢ S1, Seanls, WA 98105,
Usa

* Abbreviations: NES, Neurobehavioral Evaluation System;
Hg®, mercury vapar; CNS, certral nervous systemt; DMPS, so-
divm 2 3-dimercapio-propanc-F-sulfanate; HgU, urinary mer-
cury levels; POMS, Profile on Mood State,
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finger tapping {#) and the sum of symptoms repo‘;ted per subje

tions with Hg body burden. These results suggest that
distinctions between recent and long-term exposure
could prove even more relevant at higher levels of
exposure.

Unlike the other three behavioral domains, the
cognitive regression models inctuded the log SKT of
the nondominant hand to control for potential mis-
interpretation associated with slowed motor re-
sponse. Only one association was observed between
Hg body burden and the number correct for word
recogniton memory, a measure of verbal memory.
Associations with recent expusure were found for
switching attention, a measure of selective attention;
trailmaking parts A and B, measures of psychomaotor
speed and cognitive flexibility; and the Visual Reten-
tion Memory Test, a measure of visual memory. The
subtle impairments across this set of cognitive tests
suggest diffuse nonspecific alterations in task perfor
mance that are potentially associated with aspects of
attention, These cognitive effects were selectively as-
sociated with recent exposure, with no detectable
contribution from Hg body burden, whereas verbal
memory was associated only with long-term exposure
or Hg body burden, as measured by postchelaion Hy
fevels.

The ohserved pattern of statistically significant re-
sults for prechelation Hgll had coefficients that were
relatively strong for POMS mood scores {median
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HgU levels and the number of wps/min for
ot {8,

beta=0.45, range 0.29-0.56) and moderate for the
more objective domains of maotor function (median
beta=0.42, range=0.30-0.55) and cognitive tasks
(median beta=0.31, range=0.26-0.38) (see Table
2}. Associations with postchelation HgU showed the
standardized beta coefficients in each domain were
also moderate for symptoms {(median=0.31, range
0.28-0.32), relatively strong for mood though less
pronounced than the prechelation coefficienss for
moed (median=0.40, range 0.36-0.42); moderate
for motor funeton (median=0.30, range=0.25--0.30;
and sparse but moderate for one cognitive task
(beta=0,81). One interpretation of these variations
in strength of associations between pre- and post
chelation HgU is that wrinary Hg from recent expo-
sure is more likely to be available o the CNS and
should be more strongly assaciated with preclinical
effects, with less contribution from stored Hg as body
burden.

Good occupational work practices further reduce
urinary Hg levels given the behavioral effects associ-
ated with low levels of HgU (see Table 1). The vari-
ation of HgU in a natonal sample of 6925 dentists
participating in the American Dental Association
Health Screening Program was related to the varia-
tion in air Hg levels, and industrial hygiene surveys .
among dental offices show that 6-16% of dental prac-
tices exceed exposure levels permissible by OSHA

ECHEVERRIA ET AL
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is dose dependent in that low doses resultin 3 higher
proportion of Hg®* in blood than do higher doses
approaching saturation (7). Blood Hg levels in dental
personnel populations range from 1.2 to 14 ug/1 (8),
well below saturation levels, assuring that the oxida-
tive pathways in the Kidney and brain are also below
saturation. Thus, HgU varies with occupational Hg®
exposure and provides an effective measure of cur-
rent dose. With respect to the ONS, the rate of oxi-
dation is slower than circulation time from the lung
to the brain, allowing unoxidized Hg® to pass
through the blood-brain barrier, where it is then ox-
idized to the divalent form (Hg**), complexed, and
retained. Controlled radioactive Hg® inhalation stud-
ies in humans indicate that the brain retains Hg for
approximately 21 days (9), providing for CNS accu-
mulation and stabilization over approximately 1
month. This compares well to the 2 month halflife
of Hg in urine. These factors have collectively sup-
ported the validity of using prechelation HgU as an
indicator of CNS dose associated with recent sub-
chronic Hg® exposure.

Behavioral studies that rely on prechelation HgU
are necessarily limited to evaluations of recent ex-
posure because of the relatively short residence or
halflife of Hg in the urine compared with that ac-
cumulated in soft body dssues. Aposhian et al. (5)
have demonstrated that administering DMES at a
dose of 800 mg p.o after an 11 h fast effectively mo-
bilizes Hg from soft tissues, which is then excreted
inurine over the subsequent 0-6 and 6-24 h periods.
The postchelation HgU level reflects the decrease of
Hg in both the kidney and cellular fraction of bloed,
suggesting that DMPS reduces the renal whole-body
burden of mercury in humans (10). Examining CNS
effects in relation to both pre- and postchelation
measures in this study permitted differentiating CNS
effects associated with recent subchronic Hg® expo-
sure from those associated with body burden, which
are auributable to more persistent long-term expo-
sures,

Studies assessing CNS preclinical effects among
subjects with urinary Hg concentrations in the range
of 50~200 pg/1 support four aspects of frank mer-
curialism {11): 7} psychosomatic symptoms {saliva-
tion, insomnia, and loss of appetite); 2) alterationsin
affect or emational liability. [mood swings, icritability,
fatigue, loss of interest, withdtawal, and sweating and
blushing (erethism)1; 3) motor effects (in the arms,
progressing to uncoordination, imbalance, and cer-
ebella ataxia and tremor in muscles that are highly
enervated and perform fine motor control of extrem-
ities such as fingers, eyelids, and lips); and 4) insidi-
ous loss of mental capacity {progressively affecting
memory, logical reasoning, or intelligence).

Occupational studies assessing urinary Hg" levels
between 2 and 200 pg/! have demonstrated impres-
sive consistency with the four aspects of mercurialism
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swmmarized above. Alterations of emotional state,
mood, and symptoms have been the most frequently
reported effects at HgU levels ranging between 30
and 100 ug/! (12-18). Six dental studies have previ-
ously examined mood (19-24) where scores on the
Profile on Mood States (POMS) (25) and aggression
were higher than controls, supporting our choice of
using POMS in this study,

Deficits in motor function were frst reported as
finger tremor among felters and later as hand tremor
among chloralkali workers (26). However, losses in
hand steadiness, finger tapping (27, 28), and manual
dexterity (29, 30) have also been reported at lower
levels of exposure. Among dentists with mean uripary
levels of 26 pug/1, statistically significant losses in per-
formance in hand steadiness (known to be correlated
with tremor) were also found (30). These studies sup-
port a comprehensive evaluation of motor function
at even lower levels of exposure as a threshold level
of effect remains to be determined.

Determinations of a lower threshold for cognitive
effects are complicated by mixed results among sev-
eral chloralkali worker studies at low exposure levels
ranging between 0.025 and 0.076 mg/m® (10-19.9
ug/lin blood) (31-33), These conflicting results may
be better addressed by studying more uniform sub-
Jjects, such as dentists, who have similar economicand
educational backgrounds. For example, our own pi-
lot dental studies bave detected a reduction in cog-
nitive skills {22-24) similar to that seen in other den-
tal studies (19-21}. The largest dental study (19)
conducted in Singapore examined 98 dentists and 54
nondentist controls, where mean exposures of 16.7
pg/m® Hg® in air were associated with differences in
trailmaking, digitsymbol, digit span, logical memory
delayed recall, and visual reproduction. Two other
dental studies {20, 21) also found associations be-
tween chronic exposure with visuographic memory
deficits by using the Bender-Gestalt (21} {one of four
tests) and Rey's recurrent figures {(20) tests (one of
six tests), which also included the PASAT, Rey's AVL,
finger tapping, and the grooved peg board. These
findings support placing emphasis on the cognitive
domain.

The evidence for potential impairment among
the four domains provides the basis for test selec-
tion on an anticipated continuum between preclin-
ical effects and clinical deficits. Along this contin-
uum, a preclinical effect is defined as a subtle
adverse change in performance not usually de-
tected by clinical examination because the ob-
served effect falls within the range of normal per-
formance on tasks. However, preclinical effects can
be demonstrated by showing that the variation in
cognitive task performance, though well within the
normal range, is correlated with exposure to Hg.
Preclinical effects range between 3 and 18% when
compared to a zero or low-exposure group. Deficits

ECHEVERRIA ET AL,
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exceeding 18% are likely to border on clinical sig-
nificance, and effects of less than 2% are not likely
be occupationally relevant (34).

The broad diversity in clinical eifects coupled with
the evidence from epidemiologic studies indicates
more than one mechanism of toxicity is involved, cov-
ering several areas of the brain. Consequently, we
base our behavioral hypothesis on the results dis-
cussed above, which suggest that low-level Hg® ex-
posures may increase symptoms, alter mood, de-
crease manual coordination, increase tremor, and
cause deterioration of cognitive skills requiring vi-
sual-spatial memory and attention. We consider ad-
verse effects on these four domains to be selective,
leaving language and retrograde memory largely in-
tact. This justifies the use of each subject’s vocabulary
score as an available measure of premorbid intelli-
gence or a ‘hold test’ not expected to be adversely
affected by exposure. Our test battery was designed
to cover the four domains with-adequate redundancy
to detect subtle effects and to discriminate between
areas resistant to Hg insult. Tests were selected for
their sensitivity to Hg®; their ability to be adapted for
joint human/animal assessments, which provides a
broader understanding of the results; previous vali-
dation by the World Health Organization (35) and
the Agency for Toxic Substances and Disease Registry
(ATSDR) (36); and use in quantifying neurotoxic ef-
fects attributable to low-level exposures.

MATERIALS AND METHODS

The study popul

and test proced:

Thirty-four practicing dentists and 15 dental assistants were
selected to participate in this study. The study group was ad-
ministered 2 pretest questionnaire that medically screened
subjects for preexisting clinical disorders that may interfere
with performance on the test battery such as physical injury,
diabetes, epilepsy, alcoholism, multiple sclerosis, encephalitis,
manic depression, and use of medications that produce drows-
iness or otherwise affect performance. Two subjects were elim-
inated: one was diabetic, the other was an alcoholic, The study
population wus predominantly male (69%), Caucasian (92%}),
middle-aged (mean age=49), native English speaking, right-
handed {88%), and consumed a moderate number of alco-
holic beverages per week (n=3, sp=4.5). This dental popu-
lation is an ideal study population; with characteristics that
improve detection of subtle preclinicil effects, as they have
Hpg® exposures within the range of interest (prechelation HgU
< 4 pg/l), are highly educated, have excellent testtaking
skills, and have well-developed motor skills.

Prior to the DMPS challenge, participants signed a consent
form in accordance with the Declaration of Geneva of the
Warld Medical Assembly, and completed a questionnaire cov-
ering occupational and medical work histories and work prac-
tices (37). Subjects also completed an assessment of symptoms
and the POMS. This process was followed by a 1 h test battery
described in greater detail below. After the test session, par-
ticipants were administered DMPS (300 mg, p.o.) after an 11
h fast. Urine was collected from —11 to 0 h prechelation and

EXPOSURE TO DENTAL AMALGAM Hg®
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from © to 6 h postchelation. Test administrators were blind
with respect to subjects’ HgU status.

The behavioral test battery

The test battery described below evaluated symptoms, mood,
motor function, and cognition, using the¢ Neurobehavioral
Evaluation System (NES) vocabulary score (38) asan estimate
of premorbid intelligence.

Symptoms (22)

The symp questi ire was adap
ous qt ires that were d P
CNS effects of mercury. R to persistent symp that
last for more than a year were collected on a continuous scale
that permits evaluations of both the extent and severity of
symptoms among subjects.

d from several previ-
d to eval 1

Profile of mood states (25)

The self-administered mood scales include 65 mood descrip-
tors, which are rated on a 5-point scale from ‘none at all’ to
‘extreme’. The items comprise six mood scales: total mood
(sum of all mood scales except vigor), tension, depression,
anger, fatigue, and confusion.

The hand steadiness batiery (39)

This task requires subjects to place pins in a series of holes
with decreasing diameters in a prescribed manner as quickly
as possible, where the number of hits and latencies for eight
holes are recorded.

Simple reaction time NES (38, 40)

This computerized NES task requires subjects to press a butten
with the index finger of the right and left hands every dme a
stimulus appears on the screen.

Finger tapping NES (38)

This computerized NES task measures motor quickness and
accuracy. I¢ requires subjects to tap a button as many times as
possible in 10 s under three conditions (dominant index fin-
ger, nondominant, and alternate two-button tap with domi-
nant index finger). B

Tremor Analysis Test System: acceleration [finger tremor (41)

The subject was asked to keep still for three 10 s triafs, with a
15 5 rest period between trials. Resting tremor (of the domi-
oant and nondominant hands) was recorded by a two-axis mi-
croaccelerometer embedded in the tip of a 12 cm X 0.8 cm
pencil. The accelerations are normalized by using Fourier
analysis to get the power distribution in the frequency band
of 0.9-15 Hz. The tremor spectra show absclute and relative
power over the range in 0.2 Hz bands, encompassing the 6.5
Hz region previously found to be affected by mercury. Tremor
intensity was determined by the root-mean-square of acceler-
ations over the data collection period. The accelerometers
have a sensitivity of 85 mV per Gauss and a frequency response
rate of 1-830 Hz. A sample rate of 60 Hz reduces noise from
power lines. The fast Fourier transform used a sample size of
512. At 80 Hz, each sample of 512 requires 8.53 s of data col-

973
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lection, which is amplified, processed, and transferred to 2
portabli: IBM-cor:patible computer.

Orehole pins (pins/min} (42)

This computerized task requires subjects to place pins in 2
hole in a prescribed manner as fast ay possible for five 1 min
trials. The posture of the subject is controlied by having the
dominant hand pick up pins while the other is resting on 2
fixed plate, Secondary measures in¢lude the time to ‘grasp’,
‘mave’, ‘position’, and ‘reach’ for each pin.

Vocabulary NES (38)

The NES computerized test it a modification of the Armed
Forces Qualifying Test. Tw five words are p d
computer, and the subject is asked to select, from a set of four

BRTTELLE CPHRE SEATTLE
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scanning, and motor speed. A vical memory component in-

* creases performance speed if used by the subject.

Exposure 30 urinary mercury

HgU was analyzed by using cold vapor atomic absorption (5).
Bo ional and so pational sources of Hg expo-
sure were covered in questionnaires, including the number of
amalgam fillings in the subject’s mouth and seafoad con-

ption. Hy speciation analysis revesled that organic intake,
of Hg was negligible. Personal habits and detailed work prac-
tices were later used in regression models to determine factors
predicting DU levels.

Statistical methods

Muldple regression was used to evaluate loglincar, dose-effect
behavioral relationshi b elati :

words, the syponym for the word originally p d. This
“hold’ test was not expected to vary with Hg exposure,
and serves as a measure of premorbid intelligence and user
schooling.

Recognition memory lest (for words} (43}
This is a word memory test in which subjects are asked to
correctly recal} 50 words that are administered in a fixed se-

quence.

Trailmaking A and B (44)

This pap d-pencil testisan fanction task assess
ing cognitive wacking. In A tails, the subject must wack 2
numeric sequence on a spatial array. In B trails, the subject
must alternate gful seq! of bers and letters
on a spatial array. Both tasks were scored for the number of
errors and response time.

Visual retention test NES (38)

The NES computerized test requires the subject to memorize
a picture and then select the correct one of four possible
choices. Over the course of 12 uials, the pictures become
more complex. This test is a computerized version of the Ben-
ton Memory Task,

The switching task (45}

This computer-presented task requires subjects to press a
‘same’ o ‘different’ button when confronted with a pattern
comparison, semantc letter comparison, oF semantic graphi-
cal comparison, tems are presented in apparent random or-
der, but actually foliow a complete Latin square procedure
balanced for residual effects. THIS test modifies the waditional
design by inserting extra trials to achieve greater stability of
the estimates of switching between tasks and to avoid the abil-
ity of subjects to predict the next task. These additions provide
2 total of eight repetitions for the six switching combinations
and between 10 to 16 repetitions for the three control con-
ditions.

Symbabdigit NES (38)

This coding task requires the subject to enter the number that
matches a symbol by using 2 matched set printed at the top of
the screen. The task requires fine manual dexterity, visual
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for pre-and p urinary Hg
values, controlling for age, race, genader, vocabulary, alcohol
consumption, and wearing of eyeglasses {46). Regression
models for cognitive outcomes also included the fog SRT of
the dominant hand to control for motor subcomponents of
the cognitive tasks. Sumemary factor stores (30) were created
to reduce multiple cutcomes to single scores on select tests
with enhanced reliabiliies (hand steadiness, finger tapping,
tremor, and switching attention). Paired ¢ tests between pre-
and postchelation HgU coefficients were used to evaluate
whether the two dose measures differed significantly i pre-
dicting specific test performance. Standardized beta coeffi-
cients are 5 parusl correlation cocHficient, indicating the
unique variance associated with each measure of exposure
when all other variables in the mode! have been accounted
for {47). Standardized beta is 2 metric that can be appropri-
ately compared acrossi dent variablesand di do-
mains.

RESULTS

Workerelated and personal factors (including
postchelation HgU levels and number of amalgam
fillings in one’s mouth) were determinants of
prechelation HgU levels

There was an order of magnitude difference between
pre- and postchelation urinary Hg concentrations
(Fig. 1). The correlation between the two samples
(r=0.53), although- significant, indicated that differ-
ent pararpeters were being assessed, given very high
reliabilities of urinary Hg assessments across a day in
a previous report (27, 28). HgUs of the dentists and
dental assistants did not differ pre- or postchelation
{prechelation: dentists=0.89 pg/l, sp=0.51; dental
assistants=1.07 pg/l, sp=0.93; postchelation: den-
tists==10.08 pg/1, sD=7.37; dental assistants=8.07 ug/
1, 5p=5,99). Several work-related factors that are ame-
nable to intervention were significantly associated
with prechelation HgU as well as one personal source
of exposure (Table 1). These factors include the
number of restorations placed per week, the use of
dispensers vs. capsules, and the irregular use of ¢
mask while handling Hg, as well as the number of

ECHEVERRIA ET AL
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Figure 1. Histograms of pre- and postchelation urinary mercury levels (HgU).

amalgam fillings in one’s mouth. All personnel wore
gloves.

Pre- and postchelation HgU levels result in distinct
patterns of preclinical effects, providing evidence
of associations with recent exposure and chronic
body burden

The patterns of association between symptoms,
mood, motor function, and cognition with pre- and
postchelation urinary Hg measures were distinct.
Standardized beta coefficients for pre- and postche-
lation urinary Hg levels showed that all four domains
were associated with Hg® exposure (Fig. 2). However,
an overview of standardized betas indicates that the
relative sensitivity of the two urinary measures dif-
fered considerably for individual tests.

Persistent symptoms involving memory and head-
aches, lightheadedness, and dizziness were selectively
associated with postchelation HgU (Table 2). In con-
trast, transient mood scores were'associated with both
pre-and postchelation HgU values, where the associ-
ations for all five mood scales were robust and uni-
formly associated with prechelation HgU (exceeding
all other test'scores).

The motor function results showed that finger tap-
ping is also more strongly associated with prechela-
tion HgU, but has a lesser statistically significant as-
sociation with Hg body burden. Hand steadiness had
mixed associations with pre- and postchelation HgU
levels, but differences in the strength of the associa-
tion between recent exposure and Hg body burden

EXPOSURE TO DENTAL AMALGAM Hg®

were less pronounced (beta=0.39 vs. beta=0.30, re-
spectively). Resting tremor, a clinical measure fre-
quently found affected in cases of severe neurode-
generative disease, was not affected as anticipated.

In contrast, cognitive function as measured by
switching attention, trailmaking A and B, and visual
retention memory was selectively associated with pre-
chelation HgU. One exception to this trend was the
number correct in the Word Recognition Memory
Test, the only test dependent on words and memory,
which was associated with postchelation HgU. Sym-
bol-digit response time was not associated with either
measure of exposure to Hg.

The log-linear relationships throughout the range
of postchelation HgU values are illustrated by finger
tapping (right/left/alternate number of taps) and
the total number of symptoms associated with post-
chelation HgU (Fig. 3). No evidence of a threshold
of effect appeared across the body of our results; re-
lationships were smooth and generally conformed to
a log-linear trend (i.e., there was no evidence of sub-
population clustering).

DISCUSSION

This is the first behavioral study to distinguish recent
Hg exposure from Hg body burden when exarnining
subtle changes in preclinical behavior associated with
very low levels of Hg® exposure. The results are strik-
ing in that statistically significant dose-effect relation-
ships were found with prechelation HgU (ranging
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TABLE 1, Work-related and personal factors assodiated with prechelation Hgl"

Factors Mean o b SE 8
Postchelation HgU 9.1 6.9 0.16 0.04 0.43%#x
No. of amalgams placed/wk 16.1 8.2 0.01 0.00 0.34%%*
Do not wear a mask (7/49) 15% 0.38 0.12 0,32%%*
No. of amalgams in own mouth 1.6 0.8 0.08 0.03 0.25%*

“ The mean and standard deviation for each factor in the model is accompanied by the regression
coefficient for prechelation HgU, the standard error, the standardized Beta coefficient that presents the
unique partial correlation for each factor in the model, and the level of significance. Even controlling

for Hg body burden does not elimi the imp ¢ of iations between recent exposure, current
work-related factors, and the number of amalgams in one’s mouth, *** P < 005, ** P < .05; full model
R* = 061

from 0 to 4 ug/1) and postchelation HgU (ranging
from 1 to 32 ug Hg/1). These prechelation HgU con-
centrations were previously thought to be trivial in
terms of potential health risks. The modest correla-
tion between pre- and postchelation HgU measures
(6) supports the view that the Hg present in body
tissues may contribute to apparent associations with
recent exposure, as measured by prechelation HgU.

I. Symptoms
v .
A ¥ v p <.05
v
Mean Head Somat
Mem Pain Emot

1ll. Motor Function

Hand1

Ftap Handz  SRT

Similar increases in symptoms (12-23), alterations
in mood {19-24), reduction in speed and accuracy
in motor function (20, 21, 24, 30), and subtle losses
in memory and visuospatial cognitive skills (19-23)
have been reported in studies of dental professionals
(highly consistent with our present findings). How-
ever, mean urinary Hg levels among subjects in these
studies was higher (>20 ug/1) than found among

Il. Mood

Mean Ten Ang Fatig Conf Dep

IV. Cognition

p <.05

Sw  TrA  TrB  Vism Word

Figure 2. A comparison of standardized beta coefficients across regression models (a partial correlation coefficient) for pre-and
postchelation HgU levels in regression models evaluating symptoms, mood, motor function, and cognition. Statistical differences
between the two urinary measures are noted by (V) where the dark bars represent postchelation HgU levels; the horizonal line

reflects the significance level at a P < 0.05 for each association for both pre-and postchelation HgU levels (n=48)
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TABLE 2. Assodations for pre- and postchelation grinasy meroury (Hgl) valus with symptoms, mood, moter function, end copnition”

Prechulation Hgl Posichielation Hygli

Tet variable Mean s sty sE ] insey sE 2
Symptoras
Mean number of symptoms/subject 030 013 244 437 0.03 0005 003 099
Memory 139 1.22 258 1832 0.02 1463 691 0.324+
Headaches, lightheaded, dizzy 2.39 1.38 712 15.27 0.07 10.88 5.46 0284
Mood (POMS)
Total mood 11.65 482  ~119 280 0566 307 113 -04iet
Tension 304 1.40 ~3.8% 0.88 057+ ~091 034 042
Anger 2.08 0.92 -~1.97 052 ~058% 051 821 ~0.37*
Faugue 215 215 ~3.57 14 0,40 -1.18 044 0367
Confusion $.12 033 —1.18 0458 ~0.38% 0,28 020 ~0.20
Depression 2.02 0.98 ~1.14 068 ~0.20% ~{.24 024 018
otor
Finger taps* (night/left/alternate) 611 9.1 ~2.66 071 —055%*  ~040 027  ~030%
Hand steadiness*™ (7, B, 9 hole/s) 1" 580 18.70 1.08 0.41 0.39%+ 0.28 0.15 0.30%
Hand steadiness™ (7, 8, 9 hole/! 5)_2 580 1870 115 0.54 0.94%= 027 819 024
Simple reaction time** (R/L s} 0.855 0.03% 107 0,70 0.24 438 0.23 0.25%
Resting wemor® {center frequency) 598 097 0.31 0.29 025 818 885 0.96
One-bole pins (pins/min) 34 6 -0001 017 ~001 -027 17 -0.08
Cognition
Visual processing/attention
Switching attention® (ms) 0.792 0.198 158 0.76 0.38%* Q17 .30 0.18
Trails A (s} 26.20 7.60 10.13 4.56 D.34%% 114 193 810
Trails B (s} 66.10 22.32 2599 15.22 0.28% - 799 584 0.23
Visual retention test* {number correct) 530 150 0.27 Q.18 0.26%% 008 0.05 0.08
Spmbol-digit dmel (s} 2260 4.20 1 . 009 018 0.01 .03 0.03
Verbal processing/attention
Word memory (number correct) 47.60 280 187 186 011 -138 071 -0.31%

“ Symptom, mood, and motor function regression models include vocabulary, age, gender, race, alcohol,
regression models include simple reaction time (dominant hand), vocabulary,

scores; " log transformed. * P < 0,10, ** P < 8.05,*** P < 0.61.

subjects with comparable preclinical effects reported
here. Likewise, comparable CNS effects have been
consistently reported among subjects with urinary Hg
levels above 50 ug/1 (1, 11). These studies collectively
support our prechelation HgU behavioral findings in
each domain and point to a potential loglinear con-
tinuum of health effects from low to high Hg expo-
sure,

However, questions remain unanswered concern-
ing the lower threshold of Hg® exposure for behay-
ioral effects, as we found no indication of a lower
boundary in any of our subjective or objective results
{see Fig. 3). This inability to detect a threshold ex-
posure level strengthens the-bypothesis that subtle
preclinical effects found at very low levels of Hg® ex-
posurs appear on a continuum with the far more se
vere clinica) deficits. Of equal importance, we also
found no evidence of special susceptibility within a
subset of this dental population. Behavioral re-
sponses typically increased with exposure in a fairly
uniform manner, indicating a more general re-
sponse, as illustrated in Fig. 3.

The patterns of subjective responses associated
with HgU differed. Persistent symptorms that appear
over a year were selectively associated with Hy body

EXPOSURE TO DENTAL AMALCAM Hg®

and wearing of glasses; cognitive
age, gender, race, alcohol, and wearing of glasses. ™ Factored

burden; this finding suggests that symptoms may re-
main undetected in’ evaluations that rely solely on
prechelation urinary measures of Heg® exposure. In
contrast, the more transient nature of the POMS was
found to be more strongly associated with recent ex-
posure, with a smaller but statistically significant con-
tribution from Hg body burden, This pastern sug-
gests that prechelation HgU levels, which are partially
dependent on the Z-mont halflife, are more
strongly associated with mood; one may speculate
that the amount of Hg stored 2s body burden is Jess
associated, as it may be biologically less available to
the CNS.

This study comprehensively assessed fine manual
speed, accuracy, and coordination, measures of par-
ticular relevance for dental professionals who work
with handheld tools: Ameng the five motor function
tests, individual and factored performance scores for
finger tapping and hand steadiness were also associ-
ated with recent exposure, as measured by preche-
lation HgU. The standardized beta of —0.55 for fin-
ger tapping was comparable to a beta of —0.56 for
total mood, indicating a relatively strong association.
Sirnilar 0 the results for mood, performance on both
motor tests also had smaller but detectable associa

377
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(37). This reinforces the need to comply with indus-
trial hygiene guidelines in dental offices.

The distribution of HgU in the national HgU sam-
ple had a range of 0 to 104 pig/1 and was not distrib-
uted normally: 10% had levels >10.4 pg/l, 3% had
levels >18.8 ug/l, 2.5% had levels >20.4 ug/l, ani
1% had levels >33.4 pg/l. In this study, our mean
prechelation urinary Hg concentration of 0.94 pg/1
{sp=0.50) corresponds to the lowest 10th percentile
of dentists in the United States. Further, as noted ear-
lier, general population HgU levels (P. Factor, per-
sonal communication; ref 2) overlap with these oc-
cupational levels, supporting a public health concern
for very low-level Hg® toxicity.

Concern for very low-level Hg® toxicity is supported
by our observations of associations at HgU levels well
below the proposed biological standard of 25 ug/1
(16, 17) and below urinary levels that would be ex-
pected at the OSHA permissible exposure limit of 50
ug Hg°/m® in air (48). The low Hg® exposures be-
tween 0 and 4 pg/1 were partially attributable to the
number of Hg amalgam fillings in the dental group
(as seen in Table 1). The apparent association be-
tween HgU and personal risk factors argues for fu-
ture studies to examine the potential for similar ad-
verse effects in the general population from Hg
amalgam fillings. Some might argue that the present
findings have immediate implications regarding the
continued use of Hg amalgam in dental restorations
{49). We are divided on this issue, inasmuch as there
are currently unanswered toxicological questions re-
garding chronic Hg body burden, dose-rate, and po-
tential differences in modality of exposure derived
from amalgam restorations alone. Two clinical trials
regarding the safety of dental amalgams among chil-
dren, a potentially more susceptible population, will
not be completed for several years (50). Nevertheless,
it is clear from the present study that comparing as-
sociations with pre- and postchelation urinary Hg lev-
els revealed patterns of previously unobserved effects.
These would not have been identified if they had
been evaluated in relation to the traditional preche-
lation urinary Hg levels alone. Thus, the DMPS che-
lation technique enhances interpretation of abserved
associations with low-level cumulative Hg® exposure.

In conclusion, by using an approach that distin-
guishes recent Hg exposure from Hg body burden,
we have observed subtle associations between Hg and
symptoms, mood, motor function, and nonspecific
cognitive alterations in task performance in an oc-
cupationally exposed group with HgU levels compa-
rable to the general U.S. population. Application of
this approach may be particularly useful in defining
thresholds of Hg® toxicity and for establishing safe
limits of exposure to mercury from dental amalgam
material, the restoration itself, diet, and other
sources. @

EXPOSURE TO DENTAL AMALGAM Hg®
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Cross-study dcs\gn was used to cvaluate the of five y tasks previously used to assess L effects
of low-level Hg? (urinary <55 pg/l). Pooling dental subject p from six studies over the last 6
years, a larger study population was obtained with 4 high degree of um(mmny (N = 230). The five psychomator tests were:
Intentional Hand Steadiness Test (IHIST); Finger Tapping: The One-Hole Test; NES Simple Reaction Time (SRT); and
Hand Tremor. Multivariate analyses were conducted following the hicrarchical analysis of multiple responses (HAMR) ap-
proach. Fizst, multiple scores of each test were combined into a single-factor (or related summary) varlable and its reliability
was estimated. Second, multiple ion analyses were including k HeU tevels, age, gender,
and alcohol consumption in each model. Computed were both B and b,, the magaitudes of the ]Dg Hg? standardized coeffi-
cient, respectively uncorrected and corrected for dep variable  Results indicated re-
markable differences in the effects of relative level of He? on were found
for the IHST factor (8 = 0.415, p < 10-5), followed by finger tapping, which was relauvely meager and insignificant (8 =
0181, p = 0.17). The IHST results hold the greatest occupational relevance for dental professionals who cely on manual dex-
terity in restorative dentistry. Further, this statistical approach is recommended in future studies for condeasation of multiple

scores into summary scores with enhianced useful in for relationships (Bs) with exposure
fevels. © 1998 Elscvier Science Tnc.
Elemental mercury  Dental exp ; CNS O Chronic

OCCUPATIONAL studies assessing urinary Hg! levels be-
tween 50 and 200 pg/t have demonstrated impressive consis-
tency with the four domains of mercurialism (37). Specifically,
these include: 1} increases in psychosomatic symptoms (sali-
vation, insomnia, and loss of appetite); 2) alterations in affect
ot emotional stability (mood swings, irritability, fatigue, loss

of interest, withdrawal, sweating, and erethism); 3) insidious
foss of mental capacity (progressively affecting memory, logi-
cal reasoning, and intelligence); and 4) motor effects {in the
arms, progressing to uncoordination, imbalance, and cerebella
ataxia, and tremor in muscles that are highly enervated and
perform fine motor control of extremities such as fingers, eye-

.- Requests for reprints shonld he addressed to Diana Echeverria, Battelle Seattle Research Center, Centers for Public Health Research and

Evaluation, 4000 N.E. 41st Street, Seattle, WA 98105-5428. Tel: (206) 525-3130; Fax: (206) 528-3550.

EXHIBIT

o
g 2

429




205

NOU-13-2832  19:19

430

lids, and lips) (17). Some studies also report visual distur-
“ances that could impact psychomotor performance at higher
sevels (8). These four domains provide the clinical basis for
test selection on an aaticipated continuum between preclini-
cal and clinical effects, where a preclinical deficit is defined as
an adverse change i performance that is not usually detect-
able by a clinical exam. Preclinical effects of Hg® have been
typically observed to range between 3% and 18% when com-
pared to a zero or a low-exposure group (1,2,9,12-14,18). The
current article focuses on the psychomotor domain as the first
in a series of across-study evaluations that will address pre-
clinical effects on each of the four domains (symptoms and
mood domain reports in preparation).

Deficits in motor function were first reported as finger
tremor among felters (27) and later as hand tremor among
chloralkali workers (32). These findings were confitmed with
more sophisticated acceleration tremor and surface elec-
tromyography (EMG) measures (11,24), supporting a biologi-
cal action level of 100 pg/l. Similarly, EMG and peripheral
nervous system (PNS) disturbances (4) have also been associ-
ated to mean urinary Hg levels about 93.4 pg/l (SD = 30.4).
However, deficits in hand steadiness, finger tapping (22,28),
and manual dexterity (22,39) also have been reported at lower
levels of exposure. Even workers with remote exposures (15—
25 years eartlier) with urinary Hg levels of 171 pg/l (2) had
some residual deficits in acceleration tremor and manual dex-
terity. Between 50 and 100 pg/, finger tremor (15) still ap-
pears more sensitive to Hg? exposure than hand tremor or co-
ordination (22,29). Performance on the less sensitive Santa
Anna dexterity test appeared worse (although not statistically
significant) among subjects exposed at the S0 pp/l level (33)
han among referents, suggesting that poor coordination and

fower speed may occur at low exposures.

Among dentists with mean urinary levels of 26 pg/f signifi-
cant deficits in hand steadiness have been found (9). Deficits
in electrophysiologic tests, indicating slower aural sensory (of
2 ms~') and median motor {of 2 ms~}) conduction velocities
also have been reported among dentists, though these results
are less impressive, as reported differences were within the
range of the control subjects (31). These studies generally
support a comprehensive evaluation of motor function at
even lower levels of exposure where a threshold level of effect
remains to be determined. This evidence has led to use of se-
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lected sets of psychomotor tests across six studies conducted
over a period of 6 years (Table 1). Four of these, it is notewor
thy, were conducted at annual meetings of the America
Dental Association (ADA 1991 to 1995) and two were con-
ducted in conjunction with chefation studies (U of A 1995 and
1996). Taken together, these studies provide substantially
greater numbers of subclinically exposed dental professionals
than any of the single constituent studies. Cross-study analy-
ses of the data consequently provide an important opportu-
nity to both explore and evaluate the relative use of psycho-
motor tests for detection of preclinical effects of Hg?

The primary goal of this article is to compare the relative
sensitivities of five psychomotor tests for detection of adverse
preclinical psychomotor effects attributable to low-level Hg®
across a body of six studies. A second goal, within the context
of these studies, is to explore the effects of test reliabilities on
sensitivity and test utility. The overall objective is to pravide a
methodological basis for selecting psychomotor measures far
study of the preclinical effects of Hg®.

METHGD

This section describes six methodological aspects in turn.
Delineated in the first section are the study designs of both
the current across-study investigation and the six constituent
studies (outlined in Table 1). The second section describes the
subject populations of both the constituent and present over-
all study. In the third, fourth, and fifth sections, the urinary
mercury, performance, and medical personal habits assess-
ment methods are characterized. This characterization includes
pracedures employed in the constituent studies as well as the
psychomotor test battery from which the constituent studies
generally drew. Data analysis methodology is presented in the
sixth section.

Study Design

A cross-study design was used to evaluate the sensitivity of
and intercorrelation between five psychomotor tasks previ-
ously used to assess preclinical effects (Table 1). This design is
consistent with several guiding principles. First, by pooling
similar dental professional subject populations across six stud-
ies, we have comprised a Jarger study population with a rela-
tively high degree of uniformity. This serves to amplify the

TABLE 1

LIST OF PSYCHOMOTOR TASKS ADMINISTERED TO EACH STUDY POPULATION AND
THE DISTRIBUTION URINARY Hg FOR EACH TASK

Psychomotor Task

Study T}:‘,?g:g Sle};(aj?:ess Tl;{eanr"lir ggfe Reaixﬁm
ADA 1991 (n = 33) +

ADA 1992 {n = 28) + +
ADA 1993 {n = 49) + +

ADA 1995 (n = 75) + +

Uof A 1995 (n = 25) + + + i3
Uof A 1996 {n = 20) + + + +
<1 pg Hel 46 52 ) 6 53
<20 ug Ho/l 2 74 41 6 19
>20 g He/t 26 43 12 34 34
Total number of subjects 94 169 95 86 106

ADA = American Dental Association; U of A =+ University of Arizona, Tucson,

P.13742
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ibility of detecting preclinical psych or effects. Sec-
an exposure gradient is studied instead of the more trou-
gsome comparisons with a control group that may differ
from the exposed group in unknown and unmeasured ways.
As such, this study design provides for estimation of dose—
effect relationships using a relatively farge, uniform group. Fi-
nally, this study builds on a consistent set of well-character-
ized measures of psychomotor function, delineated in the de-
scription of the psychomotor test battery, that had been
previously selected based on earlier ctinical and epidemiologi-
cal study results (13).

Table 1 lists the six studies from which data were extracted
and compiled. Each of these studies, conducted between 1991
and 1996, had psychomotor Jministered by our
colleagues or us. For each of the studies, salient institutional
human subjects use committees successively and indepen-
dently reviewed the research protocols [ie., for the ADA
1991 to 1995, Battelle and University of Washington (UW); and
for U of A 1995 and 1996, University of Arizona, UW, and
Battelie]. The bottom row of the table shows the enhanced
numbers of screened subjects across all six studies by psycho-
motor task. These enhanced samples provide for significant
increases in the power and sensitivity of subseq 1
to detect potentiai psychomotor effects of Hg? exposure.

The first four studies listed in Table 1 (ADA 1991, ADA
1992, ADA 1993, and ADA 1995) were stratified cross-scc-
tional studies conducted as part of the ADA Health Screening
Program. This program, it is noteworthy, is offered to ail
members of the ADA who attend annual sessions. A volun-
tary spot sample urinary mercury analysis, with the concentra-

(ng/l) usually available within an hour of collection, has
; a routine component of the program. At the 1991, 1992,
¢#3, and 1995 annual sessions our research group was invited
.0 conduct a behavioral assessment battery among a selected
group of dentists participating in the screening program. A
battery, which included several tests of psychomotor function,
was administered to assist in the determination of the health
significance attributable to urinary mercury levels.

Urinary mercury levels were quantified on-site and names
of eligible subjects with both criterion and nondetectable lev-
els were posted at the exit gates. For ADA 1991, ADA 1992,
and ADA 1993, dental professionals with urinary Hg levels of
20 pg/l or greater were asked to participate, along with an
equal number of randomly selecied subjects with nondetect-
able urinary mercury levels. In ADA 1995, the study goal was
to test as many subjects as possible, with special attention
aimed at testing those individuals with urinary Hg levels
above 20 wg/l. In all ADA studies, persons who agreed to par-
ticipate—after a standardized briefing on the performance
testing—were directed to the test area and a fime was ar-
ranged for completion of a 1-h test battery. During the assess-
ment period, each participant signed the voluntary consent
form and bricf medical and work history questionnaires, fol-
lowed by the bchavioral battery. Both test administrators and
test participants werc blind with respect to participants’ uri-
nary Hg tevels. Subjects were informed of their exposure sta-
tus after completion of the 1-h assessment (exit letters later
provided health screening results 1o all participants). Partici-
pation by all subjects consequentially was informed and com-
pletely voluntary.

Dr. V. Aposian at the University of Arizona conducted the

aining two studies listed in Table 1 (U of A 1995 and U of

.996). Each study was conducted over a 2-day period and
Avolved urinary Hg determinations for each subject as well as
completion of a behavioral test battery similar to that used in

the previously described ADA studics. Each test session con-
sisted of signing a voluntary conscat form subsequent to in-
forming the volunteers on the methods, procedures, and risks
of the study, completing a brief medical and work history
questionnaire, and completing the behavioral test battery.
However, unlike the ADA studies, participation of subjects
was not dependent on the individual’s urinary Hg level.

Subjects

Table 2 presents demographic data for each of the six con-
stituent study populations as well as the compiled data for the
composite population (bottom row). As can be seen, the stud-
ies were conducted in a variety of locations throughout the
US. The number of participants in cach study varied from 20
to 75, resulting in an overall study population of 230 subjects.

The mean participant age also varied slightly from study o
study, from 46 to 53 years, cumulating in a compesite popula-
tion mean age of S0 years. Five of the six study populations
were comprised predominately of males, seflected in the over-
all percentage of males equal to 81%. A comparison of expo-
sure across studies reveals that three of the six studies (ADA
1991, ADA 1992, ADA 1993) had an even percentage of sub-
jects above and below 20 g/l urinary Hg, As discussed above,
this is consistent with the design of these studies, which speci-
fied that half of the tested participants have urinary Hg levels
above 20 ng/l and half below this level. The remaining three
studies (ADA 1995, U of A 1995, U of A 1996) did not im-
pose these exposure stipulations on theic study populations,
reflected by the disproportionate percentage of subjects with
urinary Hg levels less than 20 ug/l. Figure 1 portrays the over-
all distribution of subjects by urinary Hg" level. The great ma-
jority (93%) of the overall study population was below 55 pg/l
and consequently well suited for the evaluation of the effects
of low Hg® exposure levels on psychomotor motor perfor-
mance.

Urinary Mercury Analysis

Individual urinary mercury levels were quantified for each
subject just prior to their psychomotor assessments. For the
four ADA studies (ADA 1991, ADA 1992, ADA 1993, ADA
1995), initial on-site urinary Hg concentrations were deter-
mined within about an hour of collection. Specimens were ini-
tially analyzed using a cold-vapor atomic absorption spectro-
photometer (Coleman Mercury Analyzer System 50-A) in
accordance with procedures outlined in Naleway et al. (25).
Because on-site urinary mercury results tend to slightly un-
derestimate the total mercury content due to fack of time
needed for sample digestion, ADA specimens have previ-
ously been reanalyzed to provide a check of the op-site valucs

TABLE 2
DEMOGRAPHICS OF THE STUDY POPULATIONS
Mean Age  Percent
Study Study Location N [&55)) Male
ADA1991  Seattle, WA 33 50 (14) 73
ADA1992  Orlando, FL 28 53 (14) 89
ADA1993  SanFrancisco,CA 49 51(12) )
ADA199S  Las Vegas, NV 75 47(11) o1
Uof A1995  Tucson, AZ 25 52(9) 100
UofA1996  Tucson, AZ 20 46 (11) 2%
Total 230 50 (12) 81
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FIG. 1. This histogram of HglU displays the distribution urinary mercury levels for the entire study population (n = 230), The upper x-
axis is displayed in logged units, which ware preferred in the statistical analysis. The lower x-axis is displayed in unlogged units for

easier interpretation of the results,

(vs. those with complete sample di ). This r lysis
was conducted using the conventional Hatel and Ott cold va-
por atomic absorption spectrophotometric method {20). The
two methods have been shown fo provide highly comparable
sesults {x1 pgil) with a correlation cocfficient of ~ 0.90 26),
The remaining two studies (U of 4 1995, U of A 1996) in-

'/ ional hand diness test (IHST), This test requires
the subject to insert and hold a metal stylus in a series of six
increasingly smalier holes in a metal stand for 15-s intervale
{23). The stylus is connected 1o a munitor, and the subject’s anm
is not braced or supported during the task. The test is performed
once using the subject’s dominant hand and once wsing the

volved quantification of urinary Hg levels In acc with

P t described in Gonzales-Ramirez et al. (18), which

we have found equivalent to our own laboratory method. The
<o i)

hand. This test is a measure of static tremor/
control that has been eval das predietive of ive den-
tal task vapabilities by study tcam members using task-ana-
Iytic methods (35). Scores: number of hits and lateney (or du-

wrinary mercury level quantification method:
are comparable across the six studies.

Psychomoror Test Bateery

The six studies employed five varied psychomotor combi-
nations as shown in Table 1. The following is a brief deserip-
tion. of cach task. including how the test is scored, and the
tims: taken to comaplete the test:

Finger wapping (5). This test is a measure of simple motor
quickness and accuracy. It requires the subject to tap a lever as
meany times as possible with the index finger. The subject is timed
for 10 . The test is performed using the index finger of the dom-
‘nant hand and repeated with the index finger of the nondom.

@nt hand. This test has been found to be sensitive to mercury
'2,28). Scores: the number of taps per trial for each hand,
Time: | min. Studies: ADA 1993, U of A 1995, U of A 1996.

ration of touches) for sach hole and each hand. Time: 4 min.
Studies: ADA 1993, ADA 1995, U of A 1995, U of A 1996,
The vne-hole test (36). This test independently assesses com-
ponent task elements such as the time i takes to grasp, move, pa-
sition, and reach while transferring small pins from a large target
to & small targef hole. The test has been found sensitive to neu-
motoxicants such as (oluene and ethano! (16), as well as to mer-
cury in exposed workers {38). Scores: the four response times
to grasp, move, position, and reach as well as the number of pins,
Time: 7 min. Studies: ADA 1991, ADA 1992, U of A 1995,
NES simple reaction time (SRT) (5). This computerized task
requires subjects to press a button every lime a stimulus ap-
pears on the screen with the right and, tater, the left index finger,
This test was previously found sensitive to mercury in expose
warkers {10). Scores: reaction time for each hand. Time: 4 iy
Studies: ADA 1991, ADA 1992, U of A 1995, U of A 1996,

FLLSsa2
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Hand tremor {36). This test is used to measure tremor ac-
“in the hand. Subjects are first required to hold a Tremor
—in their dominant hand exactly as an ordinary pen is held.
The pen is held horizontal to the ground, at the waist and par-
allel to the body for 10 s, Hand vibrations are recorded and
displayed real-time in a time-axis plot on the computer
screen, This is repeated with the subject’s nondominant hand.
Scores: tremor intensity, center frequency, dispersion of
power, harmonic jndex, and twemor index for each hand.
Time: 12 min. Studies: ADA 1995, U of A 1996,

Medical and Personal Habits Questionnaire

A medical and personal habits questionnaire was adminis-
tered o all subjects across the six constituent studies (13). The
was pleted on a p with the assis-

tance of a test administrator who clarified fons as re-
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theu' statistical sxgmﬁcance tested takmg ali other depe-ndent
into account. 8 of the

Tog-Hg? dardized coctficient d for
vanable attenuation, was computed using the classical correc-
tion (3) (i.e., by dividing the uncorrected standardized log Hp®
coefficient by the square root of the respective dependent
variable reliability estimated durmg the first phase of analy-
sig). This ford variable ion provides
an estimate of the nnderlymg strengths of relationship inde-~
pendent of specific test reliabilities. The second phase of anal-
ysis evaluated the relationship between log-Hg? levels and the
psychomotor summary score vasiables without, and with, cor-
rection for attenuation due to the factor unreliabilities.

The final stage of analysis evaluated the correlations be-
tween the extracted psychomotor factor-score variables. To
set the stage for compamon the correlations between the fac-

qmred and input snhject answers, The medical portion of the

was designed to evaluat iables that may in-
fluence test performance. Variables of interest included age,
race, gender, education, and medical history of neurologic dis-
orders, hypertension, diabetes, and pharmaceutical use. The
personial habits section contained questions covering both
carrent and past consumption of alcohol caffema and use of
nicotine as well as i activ-
mes and hobbnes The med(cal hxsmry of neuroiogxc disorders,
! use was used to
sareen data to e]munate potctmal confounding due to such
factors, whereas alcobol use and age were later used as con-
trol variables.

‘2 Analyses

the hierar-
}m:zi analysis of multxple responses (hAMR) appmach whsch
has been shown to enhance the i

tor were d based on all pairwise cases,as a
variety of other more sophisticated cstimates yielded very
similar results. Individual correlations were then both indivi
ually evaluated for-statisticat significance and joinity consid-
ered via a secondary PFA of the matrix of factor scores. The
third stage of analysis provides a basis for later understanding
the patterns of relationships revealed during the second ana-
Iytic phase.

RESULTS

Muitivariate analyses for the individual performance tests
are presented in the body of this section. Specifically, the re-
sults of the ﬁrst two phases of analymsfPFA and multivariate
in turn for the five psy-
chomator perfurmanc«. ‘measures: Intentional Hand Steadi-
ness Test, Finger Tapping, The One-Hole Test, NES Simple
Reaction Time (SRT), and Hand Tremor. These individual
results are followed by resalts of the final stage of analysis

exposure in other investigations with multxpic criteria (5, 21}
During the first phase, the multiple test scores of each test
were typically combined into a single-factor (or related sum-
mary) variable with an expected greater reliability than any of
the individual scores (19). Specifically, principle factor analy-
ses (PFAs) were performed separately on the multiple scores
of each p test {34), ing this analysis pro-
cass, PEA factor scores were generally computed for the first
unrotated factor using the regression method and its seliabil-
ity was computed using one of two methods. The One-Hole
Test was an exception where both the first and second unro-
tated factors were extracied and used to estimate the reliabil-
ity of the traditional summary measure: number of pins.
When only two scores were involved (e.g left and right finger
tapping scores), reli was esti d using th

Brown equation (3) applied to their cross correlation. When
wultiple scores were involved, factor reliability was separately
estimated from the factor-score variance (Minres regression
method). Consequently, the first phase of analysis served to
condense each psychomotor test's multiple measures into one
suminary score with estimated reliabilities.

Multivariate regressxon analyses were conducted duting
the second phase using the psychomoter test factor scores
variables as dependent variables (34). Independent variables

the ] rmed urinary Hg? levels

(,Lgfl) age, pender, and drink frequency. Pertinently, age,
der, and drink frequency had previously been found re-

/4 to psychomotor performance (12-14); thus, they gener-
Ty served as control variables. Regression model coeffi-
cients, as part of the program output, were gstimated and

that d the pstterns of corrslation between the psycho-
motor sYrmary-score variables.

Intentional Hand Steadiness Test (IHST)

PEA was first conducted on the 24 log-transformed hand
steadiness scores {number of hus and fatency scores for the six
hole sizes by i hand bi i1
This analysis revealed thres component factors with eigenval-
ues {10} of 13.6, 43, and L7 respectively, representing
36.7%; 18.0%, and 7.1% of the total variance. Loadings on
the first unrotated factor (i.e., correlations with this general
factor) ranged between (1,49 and 0.86 with higher loadings as-
sociated with the nondominant hand, latency, and most par-
ticulasly the more difficult (smaller) hole sizes. The Minres es-
timated factor score reliability {r = 0.999) was anticipated
given the Jarge number of scores and the range of factor load-
ings. Though our primary focus was on the first unrotated fac-
tar variable, we did explore the utilities of the three unrotated
variables—in conjunction with age, gender, and alcohol con-
sumption—to jointly predict log-transformed urinary mer-
cury, This analysis revealed that the second and third unro-~
fated factor variables did not szgmﬂcantly add o the prediction
bv the first d factor, ing our focus,

The 1 Hand diness Test general
factnr variabie was judged to be particularly suitable for mul-
tivariate regression analysis.

Multivariate regression analysis revealed a highly signifi-
cant and substantial refationship between the THST general
factor variable and the ind dent variables log-tr
urinary Hg® levels (pgh), age, gender, and drink frequency

F.1642
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TABLE 3
INTENTIONAL HAND STEADINESS (IHST)} BATTERY COEFFICIENT ANALYSIS
Undstandardized Standardized
Coefiicieuts Coefficients
Model B SE Beta ‘ Sig.
(Constant) -1557 0.620 —2.511 0.014
LSPOT 0332 0073 0415 4.539 6.000
Age 1.670E-02 0.008 0210 2.087 0.040
Drink freq. —7.838-02 0.065 —0.112 —1.201 0233
Gender 0384 0215 0172 1.784 0.078

(R? = 0232, p < 0.005). Table 3 provides a summary of stan-
dardized and unstandardized model coefficients and their re-
spective levels of statistical significance. I i this table,
it may be seen that age is significantly (B = 0.21, p < 0.04) re-
lated to decreasing IHST performance (as higher scores re-
flect poorer performance). However, far more substantial and
highly significant is the relationship of increasing LSPOTL
(log-transformed urinary Hg® level) to decreasing THST per-
formance (B = 0.415, p < 10-5). This LSPOT-IHST relation-
ship would be expected to be only slightly enhanced with a
correction for the attenuation due to the reliability of
LSPOT1 (r = 0.999): B, = 0.415+.

Finger Tapping

PFA was conducted on the two finger tapping scores (left-
and right-hand scores). As expected, this analysis revealed a
- single factor with an eig of 1.60 represent-
" 1g 80.2% of the total variance. Loadings on the first unro-
<ated factor (i.e., correlations with the general factor) were
bath 0.895 and the Spearman-Brown estimated factor score
reliability was r = 0.890. The finger tapping general factor
variable was Judged to be well-suited for multivariate regres-
sion analysis given its estimated reliability.

Multivariate regression analysis revealed a highly sigaifi-
cant and substantial relationship between the finger tapping
general factor variable and the independent variables log-
transformed urinary Hg? levels (ug/l}, age, pender, and drink
frequency (R? = O 169 p < 0.002). Table 4 provides a sum-
mary of d dardized model coefficients
and their respective levels of statistical significance. Examin-
ing this table, it may be seen that three of the independent
variables are significantly related to finger tapping: age (B =
=0.30, p < 0.012); drink frequency (B = 0.21, p < 0.040); and
gender (B = —0.407, p < 0.001). However, lhe relationship of
LSPOT1 to finger tapping performance is nonsignificant (8 =
0141, p = 0.17). This LSPOT-finger tapping relationship

‘would be little enhanced with a correction for the attenuation
due to the finger tapping refiability (» = 0:890}: B, = 0.149.

The One-Hole Test

PFA was conducted on the four log-transformed One-
Hole subtask scores (grasp, move, position, and reach). This
analysis revealed two component factors with eigenvalues
(=1.0) of 1.55 and 1.25 respectively, representing 41.5% and
33.6% of the total variance. Primary loadings on the first un-
rotated factor were 0.92 for log-move and 0.84 for log-reach,
wheteas, for the secand factor, they were 0.74 for log-grasp
and (.81 for log-position. However, attention was primarily
directed at the log-transformed numbers of pins rather than at
these twao factor variables because “log-pins” was 1} a tradi-
tional summary variable, and 2) almost totally explained by
the four log-transformed subtask scores (R = 0.999). This log-
ipins retationship was anticipated given that the time for a pin
cycle is the sum of the associated four subtask times. The rel’
ability of the log-pins variable was estimated from its relation:
ship with the two compoenent factors (R = 0.85). Alhough our
primary focus was on log-pins, we did separately explore both
the utilities of the two factor variables and the four subtask
scores—in conjunction with age, gender, and aloohol con-
sumption—to predict log-transformed urinary mercury. These
analyses did not reveal any relationship beyond that for log-
pins, supporting our choice of this as the summary variable for
the One-Hole Test. Consequently, the One-Hole's log-trans-
formed numbers of pins variable was judged to be sufficiently
reliable for multivariate regression analysis.

Multivariate regression analysis revealed a hlghly sxgmﬂ»
cant and substantial relationship between the log-pins vari-
able and the independent variables log-transformed urinary
Hg! levels (ug/l), age, gender, and drink frequency (R, =
0.226, p < 0.0005). Table 5 provides a summary of standard-
ized and dardized model coeffici and their respec-
tive levels of statistical significance. Examining this table, it

TABLE 4
FINGER TAPPING COEFFICIENT ANALYSIS

Unstandardized

Standardized

Coefficients Corfficients
Model B SE Beta t Sig.
(Constant) 1.908 0.791 2413 0018
LSPOT 9.593E-03 0.007 0141 1.383 0.170
Age ~2.615E-02 0010 ~0.300 —2.584 0011
Drink freq. 0.152 0.072 —0.206 2116 0037
Gender —0907 0.265 —0.407 ~3416 0.001

P. 17742
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TABLE 5

ONE-HOLE COEFFICIENT ANALYSIS

Unstandardized Standardized

Coefficients Cocfficients
Model B SE Beta ‘ Sig.
(Constant) 3810 0.138 27.601 6.000
LSPOT ~1,16B-02 0.011 -0.109 1.053 0.296
Age —5.97E-03 0.002 —0.438 -3.770 0.000
Drink freq. 1.250E-02 0014 0.092 0.895 0.374
Gender —~LI9E-02 0.057 ~0.024 —0.208 0.835

may be seen that age is very highly related (B = —0.438,p <
0.0005) to decreasing performance (log-pins). In contrast, the
relationship of LSPOT1 (log-transformed urinary Hg® level}
to log-pins is far from significant {B = —0.109, p = 0.30). This
LSPOT relationship with log-pins would be expected to be
only slightly enhanced with a correction for the attenuation
for log-pins reliability: B, = —-0.118.

NES Simple Reaction Time (SRT)

PFA was conducted on the two log-transformed SRT
scores (left- and right-hand scores). This analysis revealed a
single component factor with an eigenvalue (=1.0) of 1.70
representing 85.0% of the total variance. Loadings on the first
unrotated factor, correlations with the SRT general factor,
were both 0.921 and the Spearman-Brown estimated factor
score reliability was 7 = 0.918. The SRT general factor vari-
able was judged well-suited for multivariate regression analy-

'ven its estimated reﬁabilily

Aultivariate regression analysis revealed a

and harmonic index, and tremor index by right- and left-hand
combinations. This analysis revealed three component factors
with eigenvalues (=1.0) of 3.0, 1.9, and 1.5 respeclwely, rep-
resenting 30.1%, 18.8%, and 14.9% of the total variance.
Loadings on the first unrotated factor, correlations with this
general factor, ranged between 0.28 and 0.83 after rotating
the harmonic index scores to reflect the directionality of the
dispersion indices. Loadings, it is noteworthy, tended to be
higher for the left-hand scores (vs. right hand). The Minres
estimated factor score reliability ( = 0.907) was not surpris-
ing given the numbers of scores and the range of the factor
loadings. The Hand Tremor general factor variable was con-
sequently judged to be suitable for multivariate regression
analysis.

Multivariate regression analysis revealed no significant re-
lationship between the tremor general factor variable and the
independent variables log-transformed urinary Hg® levals
{ng/l), age, gender, and drink frequency (R? = 0.067, p
0.46). Tahle 7, which provides a summary of standardlzed and

zlahunslup between the SRT general factor variable and the

independent variables log-transformed urinary Hg? levels
{ng/), age, gender, and drink frequency (R? = 0.071, p =
0.117). Table 6, the summary of standardized and unstandard-
ized model coefficients and their respective levels of statistical
sipnificance, provides some indication of relationships be-
tween SRT general factor variable with age (B = 0.238, p <
0.036) and gender (B = 0.215, p = 0.062). However, the refa-
tionship of LSPOT! to SRT general factor performance is
clearly nonsignificant (B = —(.110, p = 0.28). This LSPOT-
SRT relationship would be little enhanced with a correction
for the attenuation due to the SRT reliability (r = 0.917): B, =
—-0.115.

Hand Tremor

PFA was first conducted on the 10 log-transformed tremor
scores: tremor intensity, center frequency, dispersion of power,

d model coefficients and their xespective fevels
of statistical significance, reflects this general result with only
orte suggestion of a weak relationship with drink frequency
(B = 0.251, p = (0.083). The relationship of the hand tremor
general factor with LSPOT! is cleaily nonsignificant (B =
—0.063, p > 0.68). This LSPOT-tremor general factor rela-
tionship would be expected to be meagerly enhanced with a
correction for the attenuation duc to the reliability of the
hand tremor general factor variable: B, 066.

Psychomotor Surmary Variable Relationships

The relations between the psychomotor summary-score
variables were evaluated during the final stage of analysis. Ini~
tially, summary variables correlations were estimated based
on all pairwise cases. Examining the results, it was found that
only two of the individual correlations are statistically signifi-
cant (p < 0.05) or more than modest in magnitude (>0.2);
these were —0.38 and —0.31 between One-Hole og-number

TABLE 6
SIMPLE REACTION TIME (SRT) COEFFICIENT ANALYSIS
Ungstandardized Standardized
Coefficients Coeficients
Model B SE Beta t Sig.
{Constant) —1.953 0742 -2.631 0.010
LSPOT ~7.873E-03 0.007 —0.110 —~1.088 0279
Age 1.871E-02 0,009 0238 2.133 0.035
Drink freq. 0113 0.076 0.144 1480 0.142
Gender 0498 0264 0.215 1.885 0.062

P. 1842
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TABLE 7
HAND TREMOR COEFFICIENT ANALYSIS

Unstandardized Standardized

Coefficients Coefficients
Model B SE Beta t Sig.
(Constant) —0.188 1.062 -0.177 0.860
LSPOT ~6.053E-02 0.146 —0.063 —0.416 0.680
Age ~5.038E-03 0013 ~0.059 —0395 0.694
Drink freq. 0212 0.120 0251 1766 0.083
Gender ~0.226 0.349 ~0.103 ~0.647 0520

of pins and the finger tapping and tremor summary scores, re-
spectively. These correlational results were not the result of
attenuations due to unreliabilities; reliabilities were found
quite substantial in the earlier individual analyses (r = 0.85).
These results strongly suggested that the separate psychomo-
tor factors, and the five tests from which they were derived,
largely assess different psychomotor capabilities. This sugges-
tion was explored via a secondary PFA of the matrix of psy-
chomotor factor score correlations. This secondary PFA re-
vealed three modest component factors with eigenvalues
{>1.0) of 1.52, 1.23, and 1.12. Not surprisingly, two compo-
nents reflected the modest relationships between the one hole
and the finger tapping and tremor summary scores. The final
component was defined by the hand steadiness summaty
score, which was seen to have no absolute correlational refa-
tionship exceeding 0.16 with any of the other summary vari-
ables. PFA results further indicated that the separate psycho-
motor summary scores, and tests from which they were
ferived, assess largely independent psychomotor capabilities.

DISCUSSION

The current article focuses on the psychomotor domain in
an across-study evaluation addressing the preclinical effects of
Jow-level Hg® in dental professionals. The body of six studies,
each drawing upon a common set of five selected psychomo-
tor tests, provides for joint analyses with substantially greater
numbers of subclinically exposed dental professionals than af-
forded by the constituent studies (see Tables 1 and 2). These
enhanced numbers, it is pertinent to note, are well-poised for
use in addressing preclinical effects at low levels as Hg® expo-
sures are largely below 55 pg/l (see Fig. 1). The enhanced
numbers consequently offer a unique opportunity to compare
the refative sensitivities of five psychomotor tests for detec-
tion of adverse preclinical psychomotor effects of low-level

nary Hg® level, with control for age and ather confounders,
was both highly significant and substantial (B = 0415, p <
10-%), whereas the largest relationship for any of the other
four psych summary iables, finger tapping, was
seen to be relatively meager and insignificant (B = 0,141, p =
0.17). The potential for such divergence in results was antici-
pated both when the tests were originally selected to measure
separate capabilities and after earlier examination of sum-
mary variable relationships. However, reflecting only the sen-
sitivities of the current tests and their reliabilities, such direct
comparisons only tell part of the story. They do not provide
an assessnent of the underlying or potential test sensitivities
that might be obtained with enhancements of the extant reli-
abilities (e.g., through lengthening of tests or otherwise reduc-
ing measurement error), In the present study, this would not
appear to be a large problem given the generally substantial
test reliabilities (- = 0.85-0.99). However, we directly ad-
dressed this p ial limitation by computing B,, the magni-
tude of the log-Hg! standardized coeffictent corrected for de-
pendent variable attenuation using classical methods (3,
Figure 2, summarizing the values of the resulting unattenu-
ated B2, shows in terms of relative proportions of explained
variance that the direct results were not largely influenced by
differences in the reliabilities of the psychomotor tests. The
IHST factor variable clearly possesses far more sensitivity to
Jow-level Hg? level than either currently exists or might be ex-
pected with refiability enhancement of the other four psycho-
motor tests.

Occupational Relevance

The findings of this study would hold greatest relevance
for occupations where Intentional Hand Steadiness (IHST-
like) requirements are substantial and Hg® exposures are
comparable ar exceed those herein, Paradoxically, dental pro-

Hg?, a primary goal of the present study. These bers also
provide a unique opportunity to explore the effects of test re-
liabilities on sensitivity, and test utility, a secondary goal of
this study. These, and a discussion of the occupational rele-
vance of the present results, are presented in the body of this
section. Following this is a discussion addressing the overall
purpose of the present study, the selection of psychomotor
measures, and other methodologies for future study of the
preclinical effects of low-level Hg?.

Relative Psychomotor Test Sensitivities

Direct comparison of the analytic results indicates quite re-
markable differences in the relative sensitivities of five psy-
homotor tests for detection of adverse preclinical psychomo-
tor effects of low-level Hg?. Specifically, the relationship
beiween the THST factor variable and log-transformed uri-

gaged in the manual as-
pects of restorative dentistry involving amalgams—would be
those for whom the current results are most relevant. Perti-
nently, such dental professionals would not be expected to
show physical and higher level compensations for the effects
of low-tevel Hg? exposures as often occurs with other toxic in-
sults. This, it is noteworthy, is because the very nature of their
activities means that they have continued to spend much of
their work time engaged in manual activities that would be ex-
pected to transfer to IHST. Indeed, in light of this continued
manual activity, it could be conjectured that the substantial
relationship between exposure and IHST (B = 0415, p <
0.107%) includes any compensations expected with extended
manual skills practice. Conversely, exposure impacts on JHST
would be even more profound in less skilled and practiced
populations with comparable exposures. Unfortunately, th
conjecture cannot be explored with the data in the present

F.19742
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FIG. 2. This graph displays the proportion of log Hg-explained variance for each motor test after corection for attenuation for
each of the five independent models corresponding to each motor test. An examination across tests indicates that the Intentional
Hand Steadiness Test accounts for more of the log Hg-cxplained variance,

study; it remains for future research with dental professionals
to address it. The present study’s results do argue for stringent
practice to minimize personal exposures when working with
Hg? amalgams.

Measures and Methodologies for Low-Level Hg® Studies

The results of the present study pmvxde a basis for recom-
mendations of and other ygical aspects of
future stud:es of pre:lmxcal effects of low-level Hg®. The rec-

fall into two da-

tion categories. First, based on the relative magnitudes of B,
{Fig. 2), the THST can be very strongly recommended for in-
clusion due to its potential for providing sensitive measure of
psychomotor function. Indeed, given the strength of its rela-
tionship in the current study (B = 0.42, p < 1075), it appears
sufficient for analytic evaluation of a threshold of effect (21),
Second, also based on the relative magnitudes of B, (Fig. 2),
only [mger lappmg of the remaining tests could be margmally
lly, power calcul indicate that

finger tapping would have about an even probability of ]ust
detecting an effect with a sample size of 200 (even if maxi-
mum reliability and B, = 0.022 were realized). At least twice
that number (ca. 400) would be required for any of the re-
ader (40). These estimates of required sample sizes are
servative in that they would likely require considerable in-
:E:ase if the study population were not as relatively homoge-
neous as dental professionals employed herein, or the study

did not employ factor analysis methodologies, which served to
condense test scores into a single highly reliable score.

The results of the present study consequentty support the
continued use of both dental professionals (or another simi-
larly homogeneous group) and statistical methodologies to
take full advantage of the data collected. Related to this, the
computation of reliability and corrected B, values can also be
recommended as they provide a basis for not continuing to use
a relatively insensitive test. In this study, for example, the com-
putation of B,s indicates that doubling, tripling, or even langer
increases in the lengths of finger tapping and other unrecom-
mended tests was unlikely ever to be  productive. This is in con-
trast to the frequent that i
the test length and sample size would yield positive results.

In swm, the present resuits generally support both use of
THST for low-level Hg? assessments, and statistical methodol-
ogies for condensations of multiple measures and assessments of
their utilities. This would be consistent with hierarchical analysis
of multiple responses (HHAMR) and related approaches (6,7,21).

Conclusions

Taken together, the results of ths study support three gen-
eral and These include:

1. The Intentional Hand Steadiness Test (IHST) factor sum-
mary score is very highly related (B = 042, p < 10~ %o
the Iop-transformed unna.ry Hg at low levels (> 55 ug/l)
and holds occupational r for dental pr

P. 28,42
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2. Use of dental professionals or another similarly homoge-
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neous group is recommended for future studies where low-
_evel Hg? exposure and threshold effects are of concern.

Statistical meth gies are for use in fu-
ture studies for condensahon of mu]tlple scores 1nto sum-
mary scores with enk of
these reliabilities, and use of these to derive correction for
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