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December 27, 1991

Dear H.E.S.S. Committee Member:

I am submitting this response to clarify some of the misinformation
that was heard in testimony on Friday, November 22, 1991 on SB 123.

I will specifically respond to the Calgary Sheep Study on mercury
from dental amalgams and to dietary mercury.

Sheep were selected as an animal model for the mercury amalgam
vapor studies because:

1. they chew with their molars.

2. i1t has been acknowledged by the researchers that sheep may
chew more than the average human but the purpose of
this animal model was to demonstrate whether a phenomenom
is valid under what may be exaggerated conditions such as
bruxist (people grind/clench their teeth incessantly),
habitual gum chewers, etc.

3. they were less expensive than primate studies (monkeys)
4. they are an excellent model to initiate the study
5. their availability for tissue biopsy and autopsy studies.

After the mercury amalgam contamination was discovered in the sheep
model, experiments were then initiated in monkeys and humans.

INTRODUCTION TO THE SHEEP AND MONKEY STUDY

Please refer to the original 1989 sheep study "Dental silver tooth
fillings: a source of mercury (Hg) exposure revealed by whole-body
image scan and tissue analysis". Notice photograph on page 2643,
figure 2.

Please refer to "Whole-body imaging of the distribution of mercury
(Hg) released from dental fillings into monkey tissues.”™ Turn to
page 3258 figure 1.

Please note the simularities of research findings on the sheep
study, page 2644,table 1 and page 3258 table 1 from the monkey
study of mercury (Hg) contamination from amalgam fillings.

You will also see a copy of "Mercury from dental silver tooth
fillings impairs sheep kidney function". Please note Tfigure 1 on
page R1011.



Both published sheep stud, as where critiqued as "flawed" on Friday,
November 22 1991, testmcn_ on S.B. 123.

The monkey study was never mentioned by the SB 123 antagonists
because monkeys are excellent animals to study correlations with
humans and, therefore, must be ignored by the opposition to improve
their position.

Dietary tlancury as Compared Lg Rental Amalgam Mercury

As of May of 1991, there have been over 8 scientific studies
actually measuring the amount of mercury vapor being released from
amalgam dental Tfillings under various conditions. The most recent
evaluation of ALL EXISTING DATA FROM AROUND THE WORLD 1is contained
in the World Health Organization 1991 document titled
Environmental Health Criteria 118 - Inorganic Mercury. The W.H.O.
task group comprised of world-class toxicologists and scientists
concluded that dental amalgams were the greatest source of mercury
vapor exposure to humans. Dental amalgams are responsible in
causing the daily intake and retention of mercury vapor.

3.0 to 17.0 micrograms per day (mercury

Dental amalgam
vapor)

Fish and seafood

Other foods

Air and water

2.3 micrograms per day (methyl mercury)
0.3 micrograms per day (inorganic mercury)
negligible traces

The committee also noted that, for mercury vapor, a specific no-
observed-effeet level (NOEL) could not be established, meaning
that no level of exposure of mercury vapor can be considered
harmless.

According to Craig"s textbook on dental materials, the average
amalgam contains 780 miligrams of mercury. So, 1if we accept the
published research of the highest daily dose of mercury vapor,
which is 27 micrograms per day, that would provide 9855 micrograms
per year. 780 miligrams equates to 780,000 micrograms. If we
divide 9855 into 780,000 we get 79.15. That means one amalgam
dental filling could provide a human with 27 micrograms of noxious
mercury vapor for 79 years!

Please review the enclosed article named "The Relationship between
Mercury from Dental Amalgam and Mental Health" by Robert L.
Siblerud M.S.. The mercury amalgam 1is the filling of choice at
A_P_1.,our penal institutions, Public Health Service Dental
Clinics, all Native Dental Clinics and Welfare Medicare Clinics.

These results were peer reviewed and published in prestigous
scientific journals and are in marked contrast to opinions recently
pronounced by the spokespeople for the dental profession and the
American Dental Association.



I believe dentists have the responsibility to the dental consumer
to make certain that they are aware of the se facts. our
responsibiiity as health care professionals are to those that are
most susceptible including women of conceptual age, pregnant women,
nursing mothers, children, and those of compromised health.

We all have the right to know and the right of freedom of
choice as American citizens and consumers.

I would, again, voice my support for SB 123.

Respectfully,

Burton A. Miller, D.D.S.

Enel: Dental "silver" tooth fillings:...
Whole-body imaging of the distribution....
Mercury from dental "silver"™ tooth....
The Relationship between Mercury....
Letter from University of So. Florida
Tape Cassette "The Quicksilver Smile"
Video Cassette "CBS Mews 60 Minutes "Is There Poison
In Your Mouth™ Airdate 12/16/90
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November 27, 1991 Ok

Senator Arliss Sturgulewski
3111 C Street
Anchorage, Alaska 99503

Dear Senator Sturgulewski:

You are currently serving on a Senate committee that is
reviewing SB 123, sponsoted by Senator Pat Rodey. This
bill states, "A licensee ma¥ not provide a dental filling
without first obtaining written permission..."

| oppose this legislation for a number of reasons.  First

of all, targeting the dental profession, and specifically

a filling material that has been used successfully for I50+

years is narrow minded. Every health care provider should

Inform his patients. PatientS should be educated to question

any and all treatment they receive.

The few dentists who are proponents of this legislation, |

believe have faltering practices and see the amalgam contro-

Versy as a waY to raise thejr Productwlty._ These dentists
g

_ Is of mercury in the amalgam fillings and charge
for this service. Then, to counteract” the supposed ill effécts
of the mercury, while removing the amalgam, they run an IV
of Vitamin C Which costs approximately $150.00 for each quadrant
of the mouth that is done. "These dentists advocate composite
restorations, which do cost much more than amalgam fillings,
because they take twice as long to Rlace and the materjals
cost more. " Composite restorations nave a much higher instance
of post-operative sensitivity, as the filling expands and
contracts with temperatures at a different rate than the tooth.
Composite restorations have improved greatly oqver the years,
but the ADA states that removal of amalgams with a promise of
curing physical ailments is unethical.

| ho?e that Alaska does not receive the distinction of Dbeing
gm; SlernsatteState to pass this far-reaching legislation through
U .

test” the leve

Sineerelv,

heryl A Ginn

700" Carleton Avenue
nchorazqe, Alaska 99517
907)562-2512
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"Effect of Dtsntiil . "twodinig 9799
This letter is a rebuttal to the work by Larsson and Sagnlin
(Lancet, Hov. 17, 1990:1251) downplaying the role of fetal mercury
exposure from m aternal mercury amalgamB . From sheep and monkey
studies b lood and urine concentrations of mercury from dental
amalgams are poor Indicators o f higher tinBue mercury
concentrations. Comparably higher levels o f mercury from amalgams
are absorbed in tho lung, intestinal tract and jaw bono and with
chronic low dose exposure of four to 20 weeks mercury from amalgams
in sheep B how high concentrations of thiB m etal in the kidneys and
liver. Tho authors note that the fetus may be more sensitive to
mercury tox icity than the adult and therefore less exposure could
s till have a higher riB k. Comparing acute mercury exposure to
chronic low dose mercury from amalgams may be not be valid. Chronic
low dose exposure from mercury vapor may be more efficiently
absorbed than higher acute doses. Higher acute doses may not b o
transferred to the fetun as efficiently an low dose chronic
exposure. These authors doubt that the fetal liver can render
mercury unavailable for uptake by other organs. Fetal mercury stored
in the fetal liver may b e shunted to other tissues Buch as the
kidney and the brain. The authors refer back to their primate
studies showing that dental amalgams release more mercury vapor and
more mercury is absorbed in other tissues than was previously
thought. They state that experimental evidence suggests that dental
m silver"” mercury amalgams should not be put in pregnant females.
11248
“Mercury From Dental Amalgams”, Lorscheider, F.L. and Vimy, Moo,
The Lancet, December 22129, 1990;1578-1579. (Address: F.L
Lorscheider, Departments of Medical Physiology and Medicine, Faculty
of Medicine, University of Calgary, Calgary, Alberta Canada T2* 3B1)

Mercury and B rain Tissue

Examination of cadaver dentition and collection of brain tissue was
done in a nonrandomized trial of sudden death subjects in routine
autopsy procedures at the Los Angeles County Coroners office
Control cadavers had zero to one occlusal surface of dental amalgams
and a minimum of 14 posterior teeth w hile analyzed subijects had a
minimum o f five occlusal surfaces and a minimum of ten posterior
teeth . only occlusal surfaces were considered because of the
effectB of m astication on mercury release from dental amalgams.
Their data Bhowed a positive correlation between the number of
occlusal surfaces of dental amalgams and mercury levelB in the
brain. Exposure of a seven month o Id fetus to mercury from a gravid
cadaver containing 14 surfaces of dental amalgam of which nine were
occlusal surfaces showed brain mercury content though to a lesser
degree than the mother. The authors note that they do not know the
toxic or teratogenic levels o f mercury in hum an fetal brain tissue
but recommend against the removal or insertion of dental amalgams
from gravid patients or women of childbearing age w ith the
possibility o f pregnancy whenever possible. One trauma victim had

Clinical Pearls 1990 247



(Mercury Am*lg*ma)

severely high levels of mercury in the brain and it woa ouggeuted
that emergency room physicians might chock blood levels of mercury
in survivors of major trauma to the oral cavity with tho presence of
dental amalgams. Mercury was aluo found in the kidney and I'n the
livor which indicateu a general uyntemic contamination. 9970

«Correlation of Dental Amalgam Kith Mercury in Drain Tissue™* ,
Eggleston, David W ., DDS and nylander, Magnus, DDS, Tlia Journal of
Proarhetic Daiitlatnr. December 1987;58(6)t704-707. (Aildreus: Dr.
David H Kggleeton, 1441 Avocado Avenue, 4508, Mewport Beach, CA

92660, U.S.A.)

Mercurr and Dental Pereonnel
Dental poroonnel with high urine mercury levels were compared with
peroonnol in tho name c¢linics with low urinary mercury levels. It

waR found that among profasslotalo handling mercury timalgnms urinary

mercury was related more to tha number of amalgam stirfaceo than the

general environmental contact. Plasm a selenium and erythrocyte
glutathione peroxidase levelr were unchanged by mercury levels.
6161

*Mercury, Selenium and Glutathione Peroxidase in Dental Personnel",
Holin, Morgoreta, ett al, Acta Ortonto 1. Scand . , 1S'B9 ;47 :383-389.
(Addreaus Margareta rijlint Department of Prosthetic Dentistry,
University of Qaea, $-901 07, Chsoa, Sweden)

Mercury and Health

Mercury comprioeB over 50% of ailvor dental amalgams. Mercury vapor
is releaoed from fillings particularly after choving, bruxium, hot
andl/or acidic food and tooth brushing. Mercury is a powerful
biological poison and extremely toxic. It is more toxic than lead,
cadmium and arsenic. The release of mercury from dental amalgams is
probably the most significant cause of human exposure to inorganic
mercury. Autopsy study shows positive correlation between the
number of occlusal surfaces of dental amalgams and mercury levels in
tne brain and kidney cortex . Hercury amalgams have been shown to
affect T-lymphocyte function . Upon their removal T-lyraphocytes have
improved in number and have docieased upon reinsertion . Multiple

sclerosis patients have been found to have up to eight times higher

levels of mercury in their CSF than neurologically healthy controls.
Scrap dental amalgam waB declared a hazardous waste in 1988 by the
Environmental Protection Agency. Outside of your mouth it has to
be: 1. Stored in unbreakable, tightly sealed containers away from
heat. 2. It iB not to be touched. 3. Stored under liguid
glycerine or photographic fixer solution. So tho paradox is once it
is taken out of the mouth it is toxic and when it iB placed in the
teeth it is "nontoxic?*. Amalgam fillings have been tested for their
strength but never for their safety. The American Dental
A ssociation haé not produced studies showing their safety. Just
because they have been used so prevalently over the years, does r.ot
mean they are safe. The autnor equates the sam e analogy for
radiation being considered safe for so many years in the days of
shoo fluoroscopy. Dentists have the highest rates of suicide and
divorce among professionals At the University of North Texas,
Gerald Butler, Ph.D., found neuropBycnological dysfunction in 90% of
dentistB teBted. Pemale dental personnel have higher rates of
spontaneous abortion, raised incidence of premature labor and
elevated perinatal mortality. Elemental mercury does cross the
placenta. A Polish study of 81 females, 45 dentists and 36 dental
assistants found that hair mercury levels were much greater than in
.34 nonexposed controls. There was a positive correlation between
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total mercury levels and raproductive failures an with the
m prevalence or menGtrual cycle disorders. Theru was a nigh incidenco
ot spina birida birthn in hie study (5 out of 117 pregnancies).
Fo-ic acid deficiency has been associated with oplnn bifida and
mercury is a known inhibitor of foia.'.o raatoboliani in the body.
Der.tiate have one of the highest utilization rates of medical
insurance according to the induotry. Sinco chronic mercury expoeure
is auntie raroly do dentiato and dental personnel got uooassad for
mercury for their medical complaints. Unfortunately, low level
mercury excess in difficult to diagnosis. Urinary mercury levels
can be low in chronic exposure. Blood lovele are not helpful since
mercury remains ir. the blood for only minuteG . Mercury in usually
deposited in soft tissue such aG the brain, adrenals, thyroid and
other organs. There has been a documented increased mercury uptake
in the pituitary gland of dentistB . Over 100 m illion people have
mercury fillings in their mouth. Public hearings regarding tho
tox icity of amalgam fillings by the SwediBh Governmental Hoalth

Board were upheld stating that amalgams are toxic and are unsuitable

for use in dental fillings 8799

Tbhe Mercury Cover-Up: Controversies in Dentiatry*, Denton, Sandra,
M .D ., Townsend Letter For Doctors, July 1990;488-491. (Address:
Sandra Denton, K .D ., 615 K. 82nd Street, #300 Anchorage, AK 99518,
U.S.A .)

Mercury, Selenium and Glutathione Peroxidase

Ten healthy individuals"® amalgam fillings were replaced by gold
inlays. Ten evaluations in a 16 month period, four months before and
12 months after amalgam removal snowed a strong statistically

significant correlation between plasma mercury valueB and the total

number of amalgam surfaces, and the total surface area of fillings
In the immediate post removal phase plasm a mercury roBe three to
four fold whereas urinary and erythrocyte mercury rose 50%. Those
values declined to preremoval levelE at about one month. Twelve
months after removal of the amalgams plasm a and urinary mercury
levels were significantly reduced to 50% and 25% respectively from
the initial values in the experimental group. There Wb no
significant change in selenium status except at five and ten days
after removal. These results show that mercury from amalgam fillings
can contribute significantly to mercury concentrations in the plasma
and urine. No biological effects from this mercury were noted. 10623
‘Mercury, Selenium, and Glutathione Peroxidase Before and After
Amalgam Removal in Man*, Molin, Morgoreta, ACTA Odontol. Sound

1990;48:189-202. (Address Morgoreta Molin, Department of Prosthetic

Dentistry, University of Umea, $-901 87, Omea, Sweden)

Eight healthy individuals who had no amalgam restorations developed
serious caries and amalgams were put in place. The mean number of
restored surfaces were 16.1 and the mean amount of mercury inserted
was 2.1) gm . There was no change in plasm a morcury one and three
months after placement. Urinary mercury after placement increased
continuously compared to the mean preplacement value. N o
correlations were found between plasm a and urinary mercury
concentrations and the number of amalgam fillings. Selfnium and
erythrocyte glutathione peroxidase levels did not change. These
results show that mercury amalgams are an important source of
exposure from inorganic mercury resulting in elevated urinary levels
without affecting selenium status in man. 10622

‘The Influence of Dental Amalgam Placement on Mercury, Selenium and

Clinical Pearls 1990 249
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Peroxidase in Man",
1990:481207-295.

Glutathione Molin, Hargareta, at al, ACTA
(Address:

University of Oman,

Odontol. Scand .. Margareta Molin,

Department of Prosthetic Dentistry, $-901 07

Uinea Sweden)

Morcury ! hhib Concentrations

Morcury vapor ia reloaded from aroalgama after chewing and oven with
hrushing of the teeth. Thoro ia a poaitive correlation between tho
amount of mercury vapor In the mouth and the number of amalgam
surfaces. Mercury hau been demonstrated in sheep models, using
radioactive isotopes, to be deposited in organa and other tinsues

within 29 days. Areas of uptake include the lung, gastrointestinal
tract and jaw tissue. The mercury from tho amalgams localizes in the
kidneys and liver. Amalgams remain in human teeth on tho average
eight to ton years. Tho author discusses these findings and
concludes that morcury amalgams are a major source of chronic
morcury exposure Since in Morth America 100,000 kgs are used each
year in dentistry the health effects need to further be studied. It
has been estimated that 5.4% of the population of North America has
a contact hypersensitivity to mercury. 10010

"A Source of Mercury Expoaura Revealed by Whole-Body Image Scan and
Tissue Analysis", Lorscheider, Fritz L., Townsend Letter For

Doctors. December 1990;B40-841. (Address: Fritz L. lorscheider,

Department of Medical Physiology, Faculty of Medicine, Health
Sciences Center, University of Calgary, 3300 Hospital Dr. K.M.
Calgary, Alberta T2H 4H1, Canada)

Mercury Vapor

This is an in vitro study of the rate of mercury vapor release from
different typeB of amalgam fillings. Polished, oxidized and corroded
amalgams werB evaluated. There were differences in vapor released
between polished amalgams stored in air and amalgams coated in

artificial saliva. Single composition type amalgams release more

mercury than conventional or disbursed onoB. Increased temperatures

raised and water lowered vapor rates. Amalgam surfaces brushed with
toothpaste resulted in an instant increase of mercury vapor. 6518
“Mercury Vapor From Dental Amalgams, an I'n Vitro Study", Derand,
Tore, Swedish Dentistry Jonrnal. 1989;13:169-175. (Address: Tore
Derand, Institutionen For Odontologisk Teknologi,
Tondlakarhogskolin, S§$-214 21 Molmo, Sweden)

Placental Transfer of Mercury

These authors refute the idea that placental transfer of mercury

amalgam to the fetus is a health problem and do not recommend the

restriction of amalgam placement in pregnant patients or work
limitations for dentai staff who have good hygiene. They report that
the fetal exposure to mercury doeB not exceed that of the mother.
The daily

occupational exposure.

uptake of mercury from
10864

amalgams is low at 2-5 ug, aB is

m Placental Transfer of Mercury Fra Amalgam", Larsson, K .S. and
Sagulin, G .B ., Tho Lancet. November 17, 1990:;336:1251. (Address:
K.S. Larsson/G. B. Sagulin, Department of Odontological Toxicology,
Karolinska Institute, S-141 04 Huddingo, Sweden)

Primate Organs and Mercury Concentrations

In this primate study three subjects received occlusal amalgam
fillings, three bone Implants of amalgam and three untreated monkeys
aerved as controls. After one year they were sacrificed and

20 Clinical Poarla 1990
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evaluated for organdeposition of mercury. Amalgam flllingo were

associated with mercury deposition in the spinal ganglia, anterior

pituitary, adrenal medulla, liver, kidney, lungs, and intestinal
lymph glands. I'n the animalo that had the silver amalgam bone
Im plants tha mercury was found in tho same organB except for the

liver, lungo and intestinal Ilymph glands. Tho three control animals

were devoid of mercury. These results strongly support that dental

fillings in primates result in absorbed mercury. Tho absorption of
mercury probably occurs through the iungB and intestinal tract, and
depending on the degree of exposure, is distributed to most organs
and woill eventually bo found in the nervous system . The silver
release from the amalgams was not absorbed. 9395

"Tracuu of Mercury in Organs From Primates With Amalgam FillingB ",
Dauucher, Korin, et al, Experimental and Molecular Pathology
1990;52:291-299. (Address: Gorm Danscber, Department of
Hourobiology, Institute of Anatomy, University of Aarhus, Royal
Dental. College, Aarhus, Denmark)

Swedish Ilan and Assessment

It was reported in the Swedish Newspaper Dagens Nvheter, October 6,

1909 by the director of chemical

Sweden by 1991.

inspection that mercury amalgam

w ill be banned in Recently in Tuscon, Arizona seven

dentists' offices were closed by the EPA due to mercury in the

sewage treatment plant whose primary Baurce came from the drains of

these dentists' offices The EPA documented by a standard two molar
acid technique that mercury in the dentists' suction pumps was being
released. It is interesting to note that teeth covered with plaque
have a significant amount of acid production and this is a possible
explanation of why old amalgams hove lost 25% to 50 % of their
mercury. In Berlin 13% of mercury discharged at sewer treatment
plants comeB from dental clinics. In Japan several dental schools

have had problems complying with their EPA standards for mercury
disposal and have stopped using mercury fillings. A recent report
by Dr. Mats Manson, PhD in neurobiology and specialist in mercurial
poisoning Bheds new information on body-burden mercury assessment.
He translated a German articlo by M. Daunderer, H.D. for the
diagnoBiB and treatment of mercurial poisoning w hich utilizes
Dimaval (DMPS). This is a chelator which has been wused in the USSR
since 1957 and West Germany for heavy metal poisoning. A urine
sample is taken before treatment followed by an v injection of v

DMPS 3 mglkg body weight and after 30 minutes another wurine rumple

is taken. Less than 4 mecglL of mercury ore seen in the urine
normally. If urinary mercury increases to more than 50 mecg/L this is
definite proof of accumulation of mercury in organs and the brain.
He has found values up to 2565 mcgl/L in the urine and the bu.ld.-up
is related to the number of mercuryl/silver fillings. Neurologic
problems can occur in values greater than 50 mecg/L. This drug is not
currently available in the U .S .. 6915

"Sweden Dana Amalgam A fter 1991", Kennedy, David, D.D .S ., Bsalt'®
Consciousness. February 1990:;49-54/Hobilization Tests For
Environmental Ketal Poisoning, Daunderer, K ., M .D ., Forum Des
Prakrtischea Und Allgemedn-Anrxtes, 1989;28(3) :88. (Address: David
C . Kennedy, D.D .S ., 2425 3rd Avenue, San Diego, CA 92101, Uu.s.A )
Hhymphocytes

This was a revii.w of 3 patients between the ageB of 20 and 35 who
had T-lymphocyte studies done before and after amalgam removal I'n
all 3 cases there was a significant increase in the number of T-
lymphocytes ranging from 18% to 55% In one case, when the amalgam

Clinical Pearla 1990 2l



Cynthia Clinkscales
P’O. Box 1043
Homer, AK 99603
April 23, 1991

Senator Paul Fischer

Alaska State Legislature

P.0. Box V SMS 3100)

Juneau, AK 99811

Re: Senate Bill 123 , o
Informed consent for the use of mercury in dental fillings

Dear Senator Fischer:

Well, a lot has happened since last year and the campa|8n to E)ass
SR. 12 (Ie%|slat|on similar to S.B. 123). A recent "60 Minutes"
segment on the dangers of mercury/silver fillings generated the
greatest response feceived by the program to date, - The scientific
ata and research ~are now in:  Mercury does migrate from the teeth

and it does deposit in the brain, liver, kidneys and other organs.

Did you know that autopsy studies correlate the amount of mercurﬁ
in internal organs to thé number of mercury amalgams in the mouth?
Mercury can alSo pass the placental barrier and s introduced to

the baby through mother's milk. Dentjsts and dental personnel in
Sweden were folind to have twice the incidence of brain tumors as
non-dental personnel .

It is undeniable that citizens should have the right to choose the
type of dental materials to be used in their mouths. However, _
suppose people are unaware that theY have a choice or that there is
any need to make a choice? This situation is the equivalent of
being denied that right of choice.

Even many dentists are largely unaware of the amount of research

and evidénce which has been gathered. This research concludes that
mercury is not as safe as _cldimed by the American Dental ~Association
(ADA).” David Kennedy, D,D.S. recently stated in a magazine article
that ""To this day, féw of the facts reviewed in this presentation are
common knowledge “among dentists. New graduates are equally unfamiliay
with the probléms | have discussed". (Health Consciousness,” April 1991)

When those in a position of power refuse to take a realistic view of
a_problem, and those who deal with the issue on a daily basis (prac-
ticing dentists) are unaware of the dapgers or the results of legiti-
mate Tesearch, W_hat_hapﬂens_t_o the patient? Does anyone care about.
the patient?. This is why citizens and health practitioners are asking



for this Ieg|slat|on Those of us who know about the mercury problem

are sugg esting that the madonty of the population which doesn't
know should be |nformed nce mformed they have been given the
right of choice. Is that too much to ask?

Sincerely,

Enclosure: Letter dated Feb. 20, 1990

cc. Representative Mike Navarre
Representative Gail Phillips
\S-eTfator Arlis Sturgulewski, Chair, HESS Committee
HESS Committee: Senators Sam Cotten, Lyman Hoffman, Curt Menard
Senator Patrick Rodey
Governor Walter Hickel
P.O. Box A
Juneau, AK 99811
B&tl\)/ISS%erer}]etgf Amalgam Mercury Syndrome of Alaska)

1837 No Way Lane
Fairbanks, " AK 99709
Ji

Im Roderick

0
Cook Inlet Vigil
IF_’lo Box

916
omer, AK 99603



Cynthia Clinkscales
P’0. Box 1043
Homer, AK 99603

February 20, 1990

Senator Paul Fischer ,
Chairman, Senate HESS Committee
P.O. Box V

Juneau, AK 99811

Re:  Senate Resolution 12 _ o
Informed consent regarding the use of mercury in dental fillings

Dear Senator Fischer:
| participated in_the teleconference on February 12 before the

Senate HESS Committee re?ar_din Senate Resolution 12. | must express
my extreme d|s_an0|ntmen in the committee's decision not to pass
R. 12 as written. .| hope that through your efforts, or the efforts

of others, S.R. 12 will be supported and passed in its original form.

Dental patients have the right to know that a s_|Pn|f|cant amount of
mercury (about 50%) is being used in "silver" fillings. Even the
American Dental Association agrees that mercury does not remain com-
pletely inert in the tooth, ut they claim that this is only a
ﬁ]reorbclﬁpy for a small percentage of people who have an "allerqy" to

| believe this ADA position is |udicrous because 1) the percentage
of people sensitive to mercury{ has been shown to be significantly
aimed, and 2) one does not, have to be.

h|?her_than the percentages c
allergic to a poison to Dbe harmed by j t. 1I'm not allergic to arsenic,
so does that “mean | can safely have arsenic implanted in my teeth,
and let it slowly leach out into my body? Of course not. “But this
Is what 1s happening with the mercUry filling.

Pegple who have suffered with mercury toxiciy from dental fillings,
and the health professionals who help them, find it exasperating ~and
distressing that unwarranted opposition continues to even just in-
forming a patient about mercury in amalgams. And now that alterna-
tive materials are available, patients have every right to know.

ggﬁugetpneadgotenual hazards of mercury, so that an informed choice

It Is imperative that the government take action now on this problem
hecause the Profess_mn aPpears to be unwilling or unable to deal with
it. It is often difficult for human belnps t0 admit mistakes. Even
an honest mistake can progress from a mofehill to a mountain until it
Is almost too late to maké any changes.



But the time for change is now.  The situation humankind has gotten
itself into with mercury in fillings boggles the mind. It is so
mind-boggling that it is easier for somé people to deny that a problem
exists than to try to solve it.

| hope that you will have the courage to take one small step toward
solving this problem by_supportl_nP, R. 12, Very few people are
aware ‘that so-called "silver" fillings actually contain more mercury
than silver. Otherwise, the public "outcry would be much greater.

Sincerely,
¢ C(r

cC: Seﬁwate HESS Committee: Jim Duncan, Tim Kelly, Al Adams, Lloyd
ones

Rep, Johnn)pI Ellis ,
Chairman, House HESS Committee
G

J

overnor Steve Cowper
0. Box A
neau, AK 99811

Myra Munson _ ,
Commissioner, Dept, of Health a Social Services
P.0. Box H

Juneau, AK 99811-0601

Rep. Mike Navarre

P.
u

Rep. C.E. Swackhammer

Robert Stephenson

DAMS %Dent%l Amalgam Mercury Syndrome) of Alaska
1837 No Way Lane

Fairbanks, " AK 99709
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Alaska State Legisiature

SENATOR ARLISS STURGULEWSKI. Chairman P.0.BOXV
SENATOR PAUL FISCHER. Vice Chairman ROOM 427
SENATOR SAM COTTEN JUNEL@TFAEQEEAOESBM
SENATOR LYMAN HOFFMAN (007,) YR

SENATOR CURT MENARD

Senate Committee on
March 3, 1992 Health, Education and Social Services

Dr. Robert Warren
625 E. 34th Avenue
Anchorage, Alaska 99503

Dear Dr. Warren:

| wanted to let you know that SB 123 "An Act requiring a dentist to obtain
informed consent for dental fillings" is currently in the Senate Health,
Education, and Social Services Committee of wl ich | am chairman. With
the consent of the sponsor, SB 123 will not move out of this committee
during this legislature and that means the legislation is dead-at least

for this time around.

| appreciate your interest in SB 123. Again, | am sorry about the video

tape loss.

Sincerely yours,

Senator Arliss Sturgulewski, Chairman
Senate Health, Education and Social Services Committee
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DEAR SENATOR STURGULEWSKI
NAME: BRIAN HALL
TITLE:
ADDRESS: 3005 IOWA, «2
CITY: ANCHORAGE ZIP: 99517
PHONE: 243-7916
BILL NO: SB 123
SUBJECT: INFORMED CONSENT FOR DENTAL FILLINGS
MESSAGE: PLEASE SUPPORT SB 123, I THINK THIS IS A GOOD FIRST STEP.
THE AMALGAM SHOULD BE BANNED ALTOGETHER.
USED WITHOUT EXPOSING PEOPLE TO HAZARDOUS MATERIALS. /BN
POMID: 03134611
DATE: 91/05/15
TIME: 13:46:11
LIONAME: ANCHORAGE LIO

REPRESENTATIVES

BAKER

BOYER
BRUCKMAN
CHOQUETTE
B.DAVIS
DONLEY
FINKELSTEIH
GONZALES
GRUSSENDORF
HUDSON
JACKO
KUBINA
LEMAN
MACKIE
MARTIN
M.W.MILLER
NAVARRE
G.PHILLIPS
SHARP

ULMER

PUDLIC OPINION MESSAGE

REPRESENTATIVES

BARNES
BROWN
CARNEY
DAVIDSON
C. DAVIS
ELLIS
FOSTER
GRUENBERG
MANLEY
1VaN
KOPONi N
LARSON
LINCOLN
MACLEAN
M.A.MILLER
MOYER
PARNELL
R.PHILLIPS
TAYLOR
ZAWACKI

SENATORS

ADAMS
COLLINS
COTTEN
DUNCAN
ELIASON
FAHRENKAMP
FISCHER
FRANK
HALFORD
HOFFMAN
JONES
KERTTULA
MENARD
PEARCE
POURCHOT
RCOEY
SHULTZ
UEHLING
ZHAROFF

BELIEVE

THERE ARE OTHER FILLINGS THAT CAN BE



DEAR: SENATOR STURGULEWSK
NAME: ERIKA MAIIANEY
TITLE:
ADDRESS: 60S N. PINE
CITY: ANCHORAGE ZIP: 99508
pHoONE: 279-9492
BILL NO: SB 123
SUBJECT: INFORMED CONSENT FOR DENTAL FILLINGS
MESSAGE: | STRONGLY SUPPORT SB 123 AND PLEASE MOVE OUT OF COMMITTEE.
LIKE TO HAVE YOUR COMMENTS REGARDING SB 123. /BN
POMID: 03142544
DATE: 91/05/10
TINE: 14:25:44
LIONAME: ANCHORAGE LIO
COPIES-" REPRESENTATIVES SENATORS
CAFMEY FISCHER
LINCOLN COTTEN
B.DAVIS HOFFMAN
C.DAVIS MENARD
HANLEY
M.A.MILLFR

GONZALES

PUDLIC OPINION MESSAGE

WOULD



DEAR:

NAME:

TITLE:

ADDRESS:

CITY:

PHONE:
BILL NO:
SUBJECT:
MESSAGE:

PONID:
DATE:
TIME:

LIONAME:

COPIES:

PUDLIC OPIMIOH MESSAGE

SENATCR  STURGULBWSKI

CATHY WOOD

3902
AllC
293-6660
SB 123

IOWA

z

P: 99517

INFORMED CONSENT FOR DENTAL FILLINGS

I SUPPORT SB 123.

03131855
91/09/30
13:18:55
ANCHORAGE LIO

PEPRESENTATIVES

BAKER

BOYER
BRUCKMAN
CHOQUETTE
B.DA'/IS
DONL.Y
FINKELSTEIN
GONZALES
GRUSSENDORF
HUDSON
JACKO
KUBINA
LEMAN
MACKIE
MARTIN
M.W.MILLER
NAVARRE
G.PHILLIPS
SHARP

ULMER

/LO

REPRESENTATIVES

BARNES
BROWN
CARNEY
DAVIDSON
C.DAVIS
ELLIS
FOSTER
GRUENBERG
HANLEY
IVAN
KOPONEN
LARSON
LINCOLN
MACLEAN
M.A.MILLER
MOYER
PARNELL
R.PHILLIPS
TAYLOR
ZAWACKI

SENATORS

ADAMS
COLLINS
COTTEN
DUNCAN
ELIASON
FAHRENKAI
FISCHER
FRANK
HALFORD
HOFFMAN
JONES
KERTTULA
MENARD
PEARCE
POURCHOT
RODEY
SHULTZ
UEHLING
ZHAROFF



DEAR:

NAME:
TITLE:
ADDRESS:
CITY:
PHONE:
BILL NO:
SUBJECT:
MESSAGE:

POMID:
DATE:
TIHP:

LIONA.it:

COPIES:

PUBLIC OPINION VESSAGE

SENATOR  STURGULEWSKI

JOY ANDERSON

6242 W. DIMOND BLVD.

ANC ZIP: 99502
243-5474

SB 123

INFORMED CONSENT FOR DENTAL FILLINGS

| SUPPORT THIS BILL. AND | FEEL IT'S OUR RIGHT TO KNOW.

03085652
91/05/03
03:56:52
ANCHORAGE LIO

SENATORS

FISCHER
COTTEN
HOFFMAN
MENARD

/LD



PUBLIC OPINION MESSAGE

DEAR SENATOR STURGULEWSKI

NAME: GLENDA BRUNDIDGE

TITLE:
ADDRESS: 505 FISCHER,#1
CITY: ANCHORAGE ZIP: 99518

PHONE: 562-2269
BILL NO: SB 123
SUBJECT: INFORMED CONSENT FOR DENTAL FILLINGS
MESSAGE: | WOULD LIKE TO SEE THIS LEGISLATION GO FORWARD BECAUSE THE MERCURY

TOXICITY HAS BEEN PROVEN TO BE A DANGER TO OUR HEALTH. /CME

POMID: 03090015
DATE: 91/05/03
TIME: 09:00:15

LIONANE: ANCHORAGE LIO

COPIES: SENATOR

RODEY



DEAR:

NAME:
TITLE:
ADDRESS:
CITY:
PHOHE:
BILL HO:
SUBJECT:
MESSAGE:
KNOWLEDGE
EON/CLS

POMID:
DATE:
TIME:

LIONAME:

COPIES:

PUBLIC OPIUIOU MESSAGE

SENATOR  STURGULEWSKI

HILDA MELCHIOR

2721 HORSETAIL TRAIL

FAIRBANKS
955-6615
SB 123

Z 1P 997009

INFORMED CONSENT FOR DENTAL FILLINGS
PLEASE SUPPORT SB 123 INFORMED CONSENT BILL. PEOPLE SHOULD HAVE
OF, AND A CHOICE OF WHAT IS PUT INTO THEIR BODIES. THANK YOU.

07085906
91/05/03
00:59:06
FAIRBANKS LIO

REPRESENTATIVES

BOYER
KOPONEN
M.W.MILLER
MOYER
SHARP

SENATORS

FAHRENKAMP
FRANK
SHULTZ
FISCHER
COTTEN
HOFFMAN
MENARD



PUBLIC OPINION MESSAGE

DEAR SENATOR STURGULEWSKI

NAME: HOMER DOTY

TITLE:
ADDRESS: PO BOX 75207
CITY: FAIRBANKS ZIP: 99707

PHONE: 951-2201
BILL NO: SB 123
SUBJECT: INFORMED CONSENT FOR DENTAL FILLINGS
MESSAGE: PLEASE PASS THIS BILL AND MAKE THE DOCTORS AND DENTISTS AND MEDICAL
PEOPLE TELL YOU WHAT THEY ARE GOING TO DO TO YOU BEFORE THEY DO IT. EOM/MJO

POMID: 07090912
DATE: 91/05/03
TIME: 09:09:12

LIOHAHE: FAIRBANKS LIO

COPIES: SENATORS

FAHRENKAMP
FRANK
SHULTZ
FISCHER
COTTEN
HOFFMAN
MENARD



DEAR

NAME:
TITLE:
ADDRESS:
CITY:
PHONE:
BILL NO:
SUBJECT:
MESSAGE:

EXACTLY WHAT MATERIALS WILL BE PLACED
COMPLICATIONS AND WHAT ALTERNATIVES ARE AVAILABLE.

POMID:
DATE:
TIME:

LIONAME:

COPIES:

PUBLIC OPINION MESSACE

SENATOR  STURGULEWSKI

ROSALEE RUSSELL

P.O.BOX 141892
ANCHORAGE
C48-7533

SB 123

ZIP: 99514

INFORMED CONSENT FOR DENTAL FILLINGS

I AM IN SUPPORT OF MANDATING THAT DENTISTS
IN THEIR MOUTHS AND THE POTENTIAL

03091253
91/05/03
09:12:53
ANCHORAGE LIO

REPRESENTATIVES

BAKER
BOVER
Bi.jCKKAN
CHOQUETTE
B.DAVIS
DONLEY
FINKELSTEIN
GONZALES
GRUSSENDORF
HUDSON
JACKO
KUBINA
LEMAN
MACKIE
MARTIN
M.W.MILLER
NAVARRE
G.PHILLIPS
SHARP

ULMER

REPRESENTATIVES

BARNES
BROUN
CARNEY
DAVIDSON
C. DAVIS
ELLIS
FOSTER
GRUENBERG
HANLEY
IVAN
KOPOHEN
LARSON
LINCOLN
MACLEAN
M.A.MILLER
MOYER
PARNELL
R.PHILLIPS
TAYLOR
ZAWACKI

INFORMED THEIR PATIENTS

/CNR

SENATORS

ADAMS
COLLINS
COTTEN
DUNCAN
ELIASON
FAHRENKAMP
FISCHER
FRANK
HALFORD
HOFFMAN
JONES
KERTTULA
MENARD
PEARCE
POURCHOT
RODEY
SHULTZ
UEHLING
ZHAROFF



PUBLIC OPINION MESSAGE

DEAR SENATOR STURGULEWSKI

NAME: SHAUN GROSE

TITLE:
ADDRESS: 637 CLOUD ROAD
CITY: NORTH POLE ZIP: 99705

PHONE: 900-8956
DILL NO: SD 123
SUBJECT: INFORMED CONSENT FOR DENTAL FILLINGS
MESSAGE: BECAUSE OF THE AMOUNT OF TRUST THAT WE PUT IN OUR DENTISTS, IT IS
IMPORTANT THAT WE HAVE THE OPPPORTUMITY OF INFORMED CONSENT IN DENIAL MATERIALS
THANK YOU. EOM/CLS

POMID: 07099553
DATE: 91/05/03
TIME: 09:95:53

LIONAME: FAIRBANKS LIO

COPIES: SENATORS

FISCHER
COTTEN
HOFFMAN
MENARD



PUDLIC OPINION MESSAGE

DEAR SENATOR STURGULEWSKI

NAMF.: KENT MONROE

TITLE:
ADDRESS: 1977 WESTON DRIVE

CITY: FAIRBANKS ZIP: 99709

FIIONE: 474-4692
BILL NO:
SUBJECT:
MESSAGE: | SUPPORT SB 123. I THINK DENTAL PATIENTS SHOULD BE MADE A AWARE OF
POTENTIAL HAZARDS ASSOCIATED WITH AMALGAM FILLINGS AND INFORMED OF THE AVAILABLE
OPTIONS SO THAT THEY CAN MAKE AN INFORMED CHOICE. EOM/MJO

POMID: 07102110
DATE: 91/05/03
TIME: 10:21:10

LIONAME: FAIRBANKS LIO

COPIES: SENATORS

FISCHER
COTTEN
HC' THAN
MLNARD



PUBLIC OPINION MESSAGE

DEAR SENATOR STURGULBWSKI

NAME: HERBERT R. MELCHIOR

TITLE:
ADDRESS: 2721 HORSETAIL TRAIL
CITY: FAIRBANKS ZIP'. 99709

PHONE: 955-6615
BILL NO: SB 123
SUBJECT: INFORMED CONSENT FOR DENTAL FILLINJS
MESSAGE: PLEASE SUPPORT AND VOTE TOR SB 123. RECENT RESEARCH SHOWS SOME DENTA

MATERIALS ARE OR MAY BE HAZARDOUS TO HUMAN HEALTH. DENTAL PATIENTS SHOULD BE
TOLD ABOUT FOSSIBLE PROBLEMS AND GIVEN A CHOICE. DENTISTS CAN RECEIVE SOME
POSSIBLE PROTECTION FROM LEGAL ACTION IF PATIENTS SIGN CONSENT FOR MATTERS

USED. THANK YOU. EOM/CLS

POMID: 07193027
DATE: 91/05/03
TIME: 19:30:27

LIONAME: FAIRBANKS LIO

COPIES: SENATORS

FISCHER
COTTEN
HOFFMAN
MENARD



PUBLIC OPINION MESSAGE

DEAR: SENATCR STURGULEWSKI
NAME: MARY BOYD
TITLE:
ADDRESS: PO BOX 72666
CITY: FAIRBANKS ZIP: 99707
PHONE: 655-6265
BILL NO: SB /.23
SUBJECT: INFORMED CONSENT FOR DENTAL FILLINGS
MESSAGE: | SUPPORT THIS BILL. I WOULD LIKE INFORMED CONSENT ON WHAT HAPPENS IN
MY MOUTH. DOCTORS AND PHARMACISTS ARE REQUIRED TO INFORM US OF THE DOWN SIDES
OF THE THINGS THEY PRESCRIBE AND | THINK DENTISTS SHOULD TOO. | AM ONE OF THOSE
PEOPLE THAT WAS POISONED BY MERCURY AMALGAM FILLINGS. I'M  HAPPY NOW.
EOM/MJO
POMIP! 07153236
DATE: 91/05/03
TIME: 15:32:36
LIONAME: FAIRBANKS LIO
COPIES: SENATORS
FISCHER
COTTEN
HOFFMAN

MENARD



PUBLIC oOPlIUIOU MESSAGE

SEMATOR STURGULEWSKI

NAME: MARY COUTTS

TITLE

ADDRESS: POB 45
city: ESTER Z1P: 99725
PHOME: 479-3645

BILL HO: SB 123

SUBJECT: INFORMED CONSENT FOR DENTAL FILLINGS

SUPPORT OF YOUR PASSING THIS BILL. ITS A GOOD IDEA TI

THEY MAKE A DECISION. EOM/MWI

MESSAGE: | REALLY AM IN
GIVE PEOPLE ALL THE INFORMATION POSSIBLE BEFORE

POMID: 07165422
DATE: 91/05/03
TIME: 16:54:22

LIONAME: FAIRBANKS LIO

COPIES: SENATORS

FISCHER
COTTEN
HOFFMAN

MENARD



PUBLIC OPINION MESSAGE

DEAR: SENATOR STURGULEWSKI

NAME:
TITLE:
ADDRESS:
CITY:

DALTRICE D. BOEHNER

5911 DENALI ST.BLD AAPT 1

ANCT \

PHONE/563-5703
BILL NCV SB 123/
INFORMED CONSENT FOR DENTAL FILLINGS

SUBJECII:

MESSAGfV i.M*S
WILL CAREFULLY CONSIDER HOW IMPORTANT IT

INFORMATION./ Lw

POMID:
DATE:
TIME:

LIONAME:

03113956
91/05/06
11:39:56
ANCHORAGE LIO

REPRESENTATIVES

BAKER

BOYER
BRUCKMAN
CHOGUETTE
B.DAVIS
DONLEY
FINKELSTEIN
GONZALES
GRUSSENDORF
HUDSON
JACKO
KUSINA
LEMAN
MACKIE
MARTIN
M.W.MILLER
NAVARRE
G.FHILLIPS
SHARP

ULMER

IS A VOICE OF SUPPORT FOR SB 123

REPRESENTATIVES

BARNES
BROUN
CARNEY
DAVIDSON
C.DAVIS
ELLIS
FOSTER
GRUENBERG
HANLEY
IVAN
KOPONEN
LARSON
LINCOLN
MACLEAN
M.A.MILLER
NOI ER
PARNELL
R.PHILLIPS
TAYLOR
ZAWACKI

ZIP: 99510

SENATORS

ADAMS
COLLINS
COTTEN
DUNCAN
ELIASON
FAHRENKAMP
FISCHER
FRANK
HALFORD
HOFFMAN
JONES
KERTTULA
MENARD
PEARCE
POL'RCHOT
ROBEY
SHULTZ
UEHLING
ZHAROFF

I'M HOPING THAT EACH OF YOU
IS THAT EACH PERSON HAS THIS



PUBLIC OPINION MESSACE

DEAR SENATOR STURGULBWSKI

NAME: JOYCE KARC2MARCZYK
TITLE:
ADDRESS: P.O. BOX 752
CITY: OEIJA-UCL
PHONEy tfff-W O )

BILL NO* SB 123 J
SUBJECVJ INFfIBNED CONSENT FOR DENTAL FILLINGS
MESSAGE: IT IS IMPORTANT THAT WE BE INFORMED OF THE POSSIBLE EFFECTS MERCURY

AMALGAM MAY HAVE ON US AND BE AWARE WE HAVE ALTERNATIVES TO AMALGAM. THEN WE
CAN DECIDE FOR OURSELVES WHAT WE WANT TO USE.

ZIP: 99737

POIIID: 02105702
DATE: 91/05/09
TIME: 10:57:02
LIONAME: DELTA JUNCTION LIO

COPIES: SENATORS

SHULTZ
FISCHER
COTTEN
HOFFMAN
MENARD



PUBLIC OPINION NMESSAGE

DEAR: SENATOR STURGULBEWSKI

NAME: CARMEN CARPENTER

TITLE:
ADDRESS: P.O. BOX 765
CITY: DELTA JCT. ZIP: 99737

PHONE: 895-4071
BILL NO: SB 123
SUBJECT: INFORMED CONSENT FOR DENTAL FILLINGS
MESSAGE: WE HAVE THE RIGHT TO BE INFORMED AND THE RIGHT TO DECIDE.

POHIO: 02112542
DATE: 91/05/09
TIME: 11:25:42
LIONAME: DELTA JUNCTION LIO

COPIES: SENATORS

SHULTZ
FISCHER
COTTEN
HOFFMAN
MENARD



DEAR:

NAME:
TITLE:
ADDRESS:
CITY:
PHONE:
BILL NO:
SUBJECT-*
MESSAGE!

PUBLIC OPINION MESSAGE

SENATOR  STURGULEWSKI

DR. CHARLES CONNELL

2702 GAMBELL ST.

ANC
279-7991
SB 123

ZIP! 99503

INFORMED CONSENT FOR DENTAL FILLINGS
I SUPPORT SEN. RODEY'S LEGISTATION ON CONSENT FOR DENTAL MATERIALS.

HOWEVER, AFTER WORKING WITH PATIENTS
TWO AND A HALF YEARS,
SILVE R AMALGAM SHOULD BE LEGISLATED OUT OF EXISTENCE
THAT THIS MAY SEEM TO BE AN EXTREME VIEW, BUT THE CLINICAL EXPERIENCE OF THE

PAST TWO AND A HALF YEARS HAS CAUSED RESULTS THAT CAUSE ME TO BE TERRIFIED./ L

POMID:
DATE:
TIME-'

LIONAME!

03190255
91/09/15
19:02:55

ANCHORAGE LIO

REPRESENTATIVES

BAKER
BOYER
BRUCKMAN
CHOQUETTE
B.DAVIS
DONLEY
FINKELSTEIN
GONZALES
GRUSSENDORF
HUDSON
JACKO
KUBINA
LEMAN
MACKIE
MARTIN
M.W.MILLER
NAVARRE
G.PHILLIPS
SHARP

ULMER

DO NOT FEEL THAT

REPRESENTATIVES

BARNES
BROWN
CARNEY
DAVIDSON
C.DAVIS
ELI'IS
FOSTER
GRUENBERG
HANLEY
IVAN
KOPONEN
LARSON
LINCOLN
MACLEAN
M.A.MILLER
MOYER
PARNELL
R.PHILLIPS
TAYLOR
ZAWACKI

SENATORS

ADAMS
COLLINS
COTTEN
DUNCAN
ELIASON
FAHRENKAMP
FISCHER
FRANK
HALFORD
HOFFMAN
JONES
KERTTULA
MENARD
PFARCE
POURCHOT
RODEY
SHULTZ
UEHLING
ZHAROFF

IN THIS STATE.

INJURED BY DENTAL MATERIALS FOR THE PAST

IT GOES FAR ENOUGH. | THINK THAT THE

REALIZE



dear:

NAME:
TITLE:
ADDRESS:
CITY:
PHONE:
BILL NO:
SUBJECT:
MESSAGE:

POMID:
DATE:
TIME:

LIONAME:

PUBLIC OPIIIOU MESSAGE

SENATOR  sturgulewski

HEIDE GARRETT

P.O.BOX 190983
ANCHORAGE
395-7205

SB 123

zip: 99519

INFORMED CONSENT FOR DENTAL FILLINGS

| SUPPORT SB 123. /BN

03190917
91/09/15
19:09117
ANCHORAGE LIO

REPRESENTATIVES REPRESENTATIVES

BAKER BARNES
BOYER BROWN
BRUCKMAh CARNEY
CIIOQUETTE DAVIDSON
B.DAVIS C.DAVIS
DONLEY ELLIS
FINKELSTEIN FOSTER
GONZALES GRUENBERG
GRUSSENDORF HANLEY
HUDSON IVAN

JACKO KOFONEN
KUBINA LARSON
LEMAN LINCOLN
MACKIE MACLEAN
MARTIN M.A.MILLER
M.N.MILLER MOYER
NAVARRE PARNELL
G.FHILLIPS R.PHILLIPS
SHARP TAYLOR

ULMER ZAWACKI

SENATORS

ADAMS
COLLINS
COTTEN
DUNCAN
ELIASON
FAHRENKAMP
FISCHER
FRANK
HALFORD
HOFFMAN
JONES
KERTTULA
MENARD
PEARCE
POURCHOT
RODEY
SHULTZ
UEHLING
ZHAROFF



PUBLIC OPItUOH MESSAGE

DEAR: SENATOR STURGULEWSKI

HAME! RAND T. WALLS

TITIE:
ADDP "1 8720 BLACKBERRY

ity: anchorage ZIP: 99502

FI.JNE: 248-4047
BILL NO: SB 123
SUBJECT: INFORMED CONSENT FOR DENTAL FILLINGS
MESSAGE: AS A CONCERNED REGISTERED VOTER IN ALASKA, WE MUST INFORM THE PUBLIC
OF ALL TOXIC SUBSTANCES IN THEIR LIVES. IN POINT, WHEN DENTIST PUT MERCURY IN
THE MOUTHS OF OUR CHILDREN AND SODIUM FLORIDE IN THE WATER WE DRINK. I MUST
VOICE MY CONCERNS FOR THE SAFETY OF OUR CHILDRENS FUTURE. /BN

POMID: 03120409
DATE: 91/04/15
TIME: 1C:04:09

LIONANE: ANCHORAGE LIO

COPIES: SENATORS

FISCHER
COTTEN
HOFFMAN
MENARD



DEAR

NAME:
TITLE:
ADDRESS:
CITY:
PHONE:
BILL NO:
SUBJECT:
MESSAGE:

POMID:
DATE:

TIME:

LIONAME:

COPIES:

PUBLIC OPINION VESSAGE

SENATOR  STURGULBWSKI

ANN ANDERSON

2031 BENNETT AVENUE

ANCHORAGE
267-2342
SB 123

ZIP: 99517

INFORMED CONSENT FOR DENTAL FILLINGS

VOTE YES ON SB 123 REMOVE FLUORIDE FROM ANCHORAGE WATER.

03111142
91/04/15
li:ii:42
ANCHORAGE LIO

REPRESENTATIVES

LEMAN
DONLEY
GRUENBERG

SENATORS

PEARCE
RODEY
FISCHER
COTTEN
HOFFMAN
MENARD

1ISM



GEAR:

NAME'

TITLE:

ADDRESS:

CITY:

PHONE:
DILL NO:
SUBIJECT:
MESSAGE:

POMID:
DATE:
TIME:

LIONAME:

COPIES:

PUBLIC. OPINION IVESSACE

SENATOR  STURGULEUSKI

ANITA HIGGINS

148 MICHAEL COURT

ANCHORAGE ZIP:

338-0148

SD 123

INFORMED CONSENT FOR DENTAL FILLINGS
I AM FOR SB 123. 1J5M

03113332
91/04/15
11:33:32
ANCHORAGE LIO

SENATORS

FISCHER
COTTEN
HOFFMAN
MENARD

99504



PUBLIC OPINION MESSAGE

DEAR SENATOR STURGULEWSKI

NAME: WILLIAM SCHUITT

TITLE:
ADDRESS: 1510 CENTERVALE DRIVE
CITY: EAGLE RIVER ZIP: 99577

PHONE: 696-3333

BILL NO: SB 123
SUBJECT: INFORMED CONSENT FOR DENTAL FILLINGS

MESSAGE: | AM IN SUPPORT OF SB 123. /ISM

(NOTE: THIS GENTLEMAN WAS ON A VOICE BOX AND WAS DIFFICULT TO UNDERSTAND.
I AM NOT SURE THAT THE ADDRESS IS CORRECT - HOWEVER, THE PHONE NUMBER IS
CONFIRMED SHOULD YOU NEED TO CONTACT HIM.)

POMID: 03100536
DATE: 91/04/15
TIME- 10:05:36

LIONAMF: ANCHORAGE LIO

COPIES: SENATORS

FISCHER
COTTEN
HOFFMAN
MENARD



PUBLIC OPINION NMESSACE

DEAR: SENATOR STURGULEWSKI

NAME: PATSY HAYES

TITLE:
ADDRESS: 3331-E, HUFFMAN ROAD
CITY: AUfcHORAGE ZIP: 99516

PHONE:/345-2772
BILL NO: SB 123 /
SUBJEcf: INFORMED CONSENT FOR DENTAL FILLINGS
MESSAGE” | SUPPORT SB 123. | BELIEVE DENTIST SHOULD ADVISE THEIR PATIENTS WHEN
USING A TO03<IC SUBSTANCE FOR FILLING MATERIAL AND ALSO INFORM THE PATIENT
CONCERNING THE POIENTIAL COMPLICATIONS OF MERCURY AMALGAMS Itl TEETH. /BN

POMID: 03142145
DATE: 91/04/10
TIME: 14:21:45

LIONAME: ANCHORAGE LIO

REPRESENTATIVES REPRESENTATIVES SENATORS

BAKER BARNES ADAMS
BOYER BROWN COLLINS
BRUCKHAN CARNEY COTTEN
CHOOI'ETTE DAVIDSON DUNCAN
B. DAVIS C. DAVIS ELIASON
DONLEY ELLIS FAHRENKAMP
FINKELSTEIN FOSTER FISCHER
GONZALES GRUENBERG FRANK
GRUSS5EKDORF HANLEY HALFORD
HUDSON IVAN HOFFMAN
JACKO KOPONEN JONES
KUBINA LARSON KERTTULA
LEMAN LINCOLN MENARD
MACKIE MACLEAN PEARCE
MARTIN M.A.MILLER POURCHOT
M.W.MILLER MOYER RODEY
NAVARRE PARNELL SHULTZ
G.PHILLIPS R. PHILLIPS UEHLJING
SHARP TAYLOR ZHAROFF

ULMER ZAWACKI



DEAR:

name:
TITLE:
ADDRESS:
CITY:
PHONE:

PUBLIC OPINION MESSAGE

SENATOR  STURGULEWSKI

HR. GARY MCHICHEAL

”

HC 01 BOE£ 8D-T

PALMER ZIP:

,745-0274

DILL NO://SB 123

SUBJECT:

UNFORMED SENT FOR DENTAL FILLINGS

MESSAGE:\] AM IN SUPPORT OF THIS BILL.

POMID:
DATE:
TIME:

LIONANE:

COPIES:

14122731
91/04/16
12:27:31
NAT-SU LIO

SENATORS

FISCHFR
COTTEN
HOFFMAN
MENARD

99645



DEAR

HAME:
TITLE:
ADDRESS:
cCITY :
FHOUE:

DILL HO:

PUBLIC OPIMIOH MESSAGE

SEUATOR  STURGULBWSKI

RODERT J. ROWENn, M.D.

615 E.&2UD AVEWUE,SUITE 300

AHCHQS*3w3E > zip: 99508

39677775 )

Sfi 13<3 1

SUBJECTANTORITEpxOinSEnT FOR DENTAL FILLINGS
MESSAGE// PLEASe'RALLY TO THE BASIC HUMAn RIGHTS OF ALASKAHS TO BE INFORMED AS

TO WHATLfIAJEtfIALS THEIR DENTISTS ARE IMPLANTING IN THEIR BODIES.

/ICUR

POMID:
DATE:
TIME:

LIONAME:

COPIES:

03119127
91/09/19
11:91:27
ANCHORAGE LIO

SENATORS

ADAMS
COLLINS
COTTEN
DUNCAN
ELIASON
FAHRENKAMP
FISCHER
FRANK
HALFORD
HOFFMAN
JONES
KERTTULA
MENARD
PEARCE
POURCHOT
RODEY
SHULTZ
UEHLING
ZHAROFF

SUPPORT SB 123



PUBLIC OPINION MESSAGE

DEAR SENATOR STURGULBWSKI

NAME: CHRISTI A. VINCENT

TITLE:
ADDRESS: P.O. BOX 473, 1213 S. NORDIC DR.
C m : PETERSBURG, AK. ZIP: 99833

PHONE: 772-9202
BILL NO: SB 123

SUBJECT: INFORMED CONSENT
MESSAGE: PLEASE SUPPORT SP 123. IT IS VERY IMPORTANT AND AFFECTS ALL OF US.

I HAVE SUFFERED MANY HEALTH PROBLEMS BECAUSE OF THE MERCURY IN MY MOUTH AND
WOULD LIKE TO SEE PEOPLE GIVEN A CHOICE ANO TO BE INFORMED OF THE POSSIBILITIES
OF HEALTH PROBLEMS WHEN CERTAIN MATERIALS ARE USED FOR FILLING TEETH.

FOMID: 15161659

DATE: 91/02/28

TIME: 16:16:59
LIONAME: PETERSBURG LIO

COPIES: REPRESENTATIVES SENATORS

C.DAVIS JONES

TAYLOR FISCHER
COTTEN
HOFFMAN

MENARD



DEAR

NAME:
TITLE:
AODRESS:
CITT:
PHONE:
BILL NO:
SUBJECT:
MESSAGE:

PCMIO:
DATE-'
TIME:

LIONAME:

COPIES:

PUBLIC OPINION MESSAGE

SENATCR  STURGULEWSKI

MARIE NCENTIRE

6400 E.
ANC
£74-4741
SB 133

15TH COURT

ZIP* 99504

INFORMED CONSENT FOR DENTAL FILLINGS
I WOULD LIKE TO SEE THIS PASSED.

030S5415
91/03/19
06:54:15
ANCHORAGE LIO

REPRESENTATIVES

BAKER

BOYER
BRUCKMAN
CHOQUETTE
B.DAVIS
DONLEY
FINKELSTEIN
GONZALES
GRUSSENDORF
HUDSON
JACKO
KUBINA
LEMAN
MACKIE
MARTIN
M.W.MILLER
NAVARRE
G.PHILLIPS
SHARP

ULMER

REPRESENTATIVES

BARNES
BROUN
CARNEY
DAVIDSON
C.DAVIS
ELLIS
FOSTER
GRUENBERG
HANi _Y
IVAN
KOPONEN
LARSON
LINCOLN
MACLEAN
M.A.MILLER
MOYER
PARNELL
R.PHILLIPS
TAYLOR
ZAWACKI

/LD

SENATORS

ADAMS
COLLINS
COTTEN
DUNCAN
ELIASON
FAHRENKAMP
FISCHER
FRANK
HALFORD
HOFFMAN
JONES
KERTTULA
MENARD
PEARCE
POURCHOT
RODEY
SHULTZ
UEMLING
ZHAROFF



PUBLIC OPINIQH MESSAGE

DEAR SENATOR STURGULBWSKI

NAME:
TITLE:
ADDRESS:
CITY:
PHONE:
BILL NO:
SUBJECT:
MESSAGE:

POMID:
DATE:
TIME:

lioname:

COPIES:

DR. JOHN WALSH

550 WEST 7TH AVE, STE 1390

ANCHORAGE
258-1390
SB 123

ZIP: 99501

INFORMED CONSENT FOR DENTAL FILLINGS
I URGE YOU TO PASS SB 123.

03085896
91/03/19
0S:58:46
ANCHORAGE LIO

REPRESENTATIVES

BAKER

BOYER
BRUCKMAN
CROQUETTE
B.DAVIS
DONLEY
FINKELSTEIN
GONZALES
GRUSSENDORF
HUDSON
JACKO
KUDINA
LEMAN
MACKIE
MARTIN
M.W.MILLER
NAVARRE
G.PHILLIPS
SHARP

ULMER

REPRESENTATIVES

BARNES
BROWN
CARNEY
DAVIDSON
C.DAVIS
ELLIS
FOSTER
GRUENBERG
HANLEY
IVAN
KOPONEN
LARSON
LINCOLN
MACLEAN
M.A.MILLER
MOYER
PARNELL
R.PHILLIPS
TAYLOR
ZANACKI

/1ISM

SENATORS

ADAMS
COLLINS
COTTEN
DUNCAN
ELIASON
FAHRENKAMP
FISCHER
FRANK
HALFORD
HOFFMAN
JONES
KERTTULA
MENARD
PEARCE
FOURCHOT
RODEY
SHULTZ
UEHLING
ZHAROFF

©
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DENTAL AMALGAM

Heavy Metal

Fatigue. High blood pressure. Mental and neu-
rological illness. Dental amalgam — the most
common material used for filling teeth — has
been accused of causing a variety of woes. Some
people worry that they should have their silver
fillings removed and replaced with composite
plastic or other materials (see the HM S Health
Letter, November 1985).

Public concern about the risk of mercury in
dental amalgam had declined somewhat in re-
ef nt years, but it was inflamed once again by a
controversial segment of CBS’s program 60Min-

s that ran last December, and by various
newspaper and magazine articles. Behind the
=enewed coverage was a report from researchers

it the University of Calgary implying that fill-
ings placed in sheep’s teeth released large

Harvard Health Letter



amounts of mercury that accumulated in vari-
ous organs and in some animals allegedly
caused severe kidney damage.

Fuzzy thinking?

The authors first announced their results in a
press release, rather than following the usual
route of publishing them in a scientificjournal
or presenting them at a professional meeting.
The pressrelease gave reporters access to these
alarming claims before the work could be re-
viewed by other scientists.

These results are questionable for several
reasons. To begin with, the amalgam placed in
the sheeps’ teeth contained far more mercury
than a dentist would ever really use. This could
have biased the researchers' findings in two
ways. First, if too much mercury is present it
can't bind properly with the other metals in the
amalgam, permitting free mercury to be re-
leased in unusually large quantities. Second,
improperly constituted fillings wear down eas-
ily, and the animals appear to have been ingest-
ing considerable amounts of them.

On 60 Minutes,videotapes of the experiment-
ers at work showed them placing the fillings
with poor technique, perhaps causing free mer-
cury tolingeron the amalgam surface. They also
put in a dozen fillings at once — a blessedly
uncommon practice in human dentistry.

Additionally, sheep may not be an accurate
model for studying mercury exposure in hu-
mans. Although some of us clench our teeth in
the night or in stressful situations, sheep are
cud-chewers, and their flat teeth grind and wear
nearly around the clock.

Thus itwasnotsurprising that the research-
ers claimed to have found unusually high levels
of mercury in the animals' bodies. What aston-
ished experts was the claim that mercury expo-
sure caused kidney failure in some of the
animals, because the type of kidney damage
reported was notthe type thatmercury is known
to cause. This finding was also undermined by
the fact that the researchers failed to take the
next obvious step: ifthey thought mercury from
amalgam caused kidney failure, they should
have exposed other sheep to mercury alone to
see if the problem recurred.

Results of some of the Calgary sheep studies
have appeared in print. Butconcerned scientists
say these papers are plagued by flaws that in-
flate estimates of mercury exposure. And the
accounts ignore similar research carried out on
dogs and humans during the 1950s, which gen-
erated very different results.

The bottom line is that findings from the
Calgary studies give us no reason to revise ear-

September 1991

lier conclusions about the safety ofdental amal-
gam in humans:

« Such fillings consistofmercury salts with no
free metallic mercuiy.

« Thereisnocredible evidence thatany human
illness orpoisoning is caused by having am al-
gam fillings.

« This 100-year-old material is probably safer
and more durable than the more modern
alternatives.

Baah!

A trace amount of mercury vapor is present in
the air we breathe out. This appears to come
both from the lungs and from decomposition of
the amalgam when its temperature rises by
several hundred degrees. Drinking hot liquids
or eating can't produce this increase. Grinding
one’'s teeth can, butonly forfractions ofa second.

Since mercury is found in air, food, and water,
people with fillings get about the same daily
exposure from their teeth as people without
fillings get from a combination of breathing,
eating, and drinking tap water. People who
spend a lot of time in high-mercury environ-
ments, including dentists, dental technicians,
and factory workers who make thermometers or
mercury-vapor lamps, have been extensively
studied. They have shown no discernible health
effects, even at exposures 100 times greater
than those attributed to amalgam fillings.

People obsessed with the idea that amalgam
is a health hazard have promoted their cause
with faulty assumptions and flawed measure-
ments. For their estimates ofmercury exposure
to be true, fillings would have to be vaporizing
fast enough to disappear from people’'s mouths.

The only documented health problem associ-
ated with dental amalgam is an allergy to one of
the metals — more often copper or silver than
mercury. Although many people are allergic to
nickel in jewelry, such difficulties with dental
amalgam are exceedingly rare. Composite plas-
tic fillings are actually more likely to spark
allergic reactions.

Finally, what television didn't tell us: taking
out a filling releases much more mercury than
does putting one in orleaving it alone. A patient
in the 60 Minutes segment reported that her
multiple sclerosis-like symptoms disappeared
completely the day after her fillings were re-
moved. However, such results indicate that her
difficulties could not have been caused by dental
amalgam, because levels had to be much higher
the day she miraculously recovered than they
were the day before her fillings were removed.

-ROBERTBARATZ. D.D.S.. PH.D.. MD.



Dental
exposure
and tissue analysis

LESZEK.J.
FRITZ L. LORSCHEIDER11

“silver™s tooth Tillings:

revealed by whole-body

a source of mercury

image scan

ITAHN, REINHARD KLOIBER, MURRAY J, VIMY,* YOSHIMI TAKAHASHI," AND

Departments of Radiology, 'Medicine, and IMedical Physiology, University of Calgary, Faculty of Medicine, Calgary,

Alberta, T2N 4N1, Canada

ABSTRACT

Mercury (Mg) vapor is released from dental “silver”
tooth fillings into human mouth air after chewing, hut
its possible uptake routes and distribution among body
tissues arc unknown. This investigation demonstrates
that when radioactive 303Hg is mixed with dental
Hg/silver fillings (amalgam) and placed in teeth of
adult sheep, the isotope will appear in various organs
and tissues within 29 days. Evidence of Hg uptake, as
determined by whole-body scanning and measurement
of isotope in specific tissues, revealed three uptake
sites: lung, gastrointestinal, and jaw tissue absorption.
Once absorbed, high concentrations of dental amalgam
Hg rapidly localize in kidneys and liver. Results are
discussed in view of potential health consequences

from long-term exposure to Hg frorn this dental
material.— wann, L. J kioiver. Ry vimy, M. J,;
Takanasni, Y. Lorscneiaer, F L. Dental “silver"

tooth fillings: a source of mercury exposure revealed by
whole-body image scan and tissue analysis. FASEIliJ.
3: 2641-2646; 1989.

Key Words: dental amalgam « mercury » tooth fillings
Mercury vapor s mercury exposure

been th e

woerewry (Hg) nas major component of
tooth filling materials for the past 150 years (1) and its
use has met with continuing controversy, as clear ex-
perimental evidence regarding its safety has not been
demonstrated (2). Dental “silver” tooth fillings typically
have a weight composition that is approximately 50%
pure elemental Hg, 35% silver, 13% tin, 2% copper,
and a trace amount of zinc when mixed as an amalgam
(3). A newly placed multisurfacc dental silver filling in-
volving an occlusal (grinding) surface ofa molar tooth
contains between 750-1000 mg of Hg and has an aver-
age serviceable life span in the human mouth of 7-9

0892-6638/89/0003-2641/301.50. © FASEB

years (4, 5). Approximately 80% of all tooth restora-
tions employ this Hg/silver dental amalgam (6).

The traditional view in dentistry maintains that the
Hg component of dental amalgam hecomes inert once
the fillings have been allowed to set for several days, and
ihal long-term danger to the patient from Hg vapor is
therefore remote (7). However, more recent clinical
studies in subjects with amalgam fillings who chewed
gum for 10 min have demonstrated that quite substan-
tial amounts of Hg vapor are released into intra-oral air
from dental amalgam, being sixfold higher than pre-
chewing levels (8). The intra-oral Hg vapor concentra-
tion remained elevated during 30 min of continuous
gum chewing; and after cessation of chewing, the
mouth Hg vapor concentration declined slowly to pre-
chewing levels overa period of90 min (9). Control sub-
jects with no amalgams had insignificant intra-oral air
Hg vapor levels that did not change as a function of
chewing (8). Brushing the teeth with commercial tooth-
paste will also stimulate the release of Hg vapor from
amalgam surfaces (10). Although a positive correlation
has heen demonstrated between the number of dental
amalgams and the levels of Hg vapor in the mouth (8,
9), it remains uncertain how much of this Hg is ab-
sorbed into body tissues. A current review, addressing
whether Hg usage in dentistry constitutes a potential
public health hazard, has concluded that further ex-
perimental evidence is needed, particularly regarding
the metabolic fate of Hg v~Apor (2). The objective of this
investigation was to determine possible sites of uptake
and patterns of tissue distribution for Hg released from
in situ dental amalgams. Qualitative information by
whole-body scanning and quantitative tissue measure-
ments by scintillation detection were determined using
radioactive 203Hg in a sheep experimental model.

‘To whom correspondence should be addressed, at: Department
of Medical Physmlo?y, Faculty of Medicine, Health Sciences
Centre, University of Calgary, 3330 Hospital Dr. N.W., Calgary,
Alberta T2N 4N1, Canada.



METHODS

In the present study a 4-year-old ewe that weighed 61 kg
was anesthetized with halothane administered through
an endotracheal tube fitted to a Narkovet-2 gas anes-
thetic machine. Dental surgery was performed with the
preparation and placement of occlusal amalgam iillings
according to standard procedure (11) into 12 molar
teeth (!1 molars on each side of the upper and lower
jaws). This particular number of teeth was chosen be-
cause previous attempts to estimate the daily dose of
Hg and body burden in humans had focused on sub-
jects having 12 or more teeth with occlusal amalgam
tillings (9, 12). The amalgam mass placed in each
tinished molar tooth of this ewe was approximately 850
rng, of which 50% was elemental Hg. Figure 1 shows
the placement of nonradioactive dental amalgam fill-
ings in teeth of a sheep from a preliminary study with
a iateral view of the skull (A), an occlusal view of amal-
gam restorations in the right lower jaw (B), and radio-
graph images of the upper and lower right jaws before
(C) and after (D) amalgam placement. Before mixing
the amalgam, 7.5 mCi of radioactive 203Hg (New
England Nuclear, Boston, Mass.), which had a specific
activity of 12 mCi/g, was diluted 11-fold with nonradio-

amalgam
fillings

active Hg. At the conclusion of the dental surgery, the
oral cavity was Hushed with H,>0 and rinsed several
times by vacuum aspiration to remove any amalgam
particle trimmings.

After surgery the ewe was provided free access to
water and fed fresh hay twice daily for 29 days. During
the course of the study intra-oral Hg vapor measure-
ments were taken intermittently after chewing as previ-
ously described (8). On day 29, the animal was killed
with sodium pentobarbital/saturated KC1, The tooth
structure above the gum line containing the entire amal-
gam filling was individually sectioned and removed in-
tact from each ofthe 12 molars to reduce the high back-
ground from 203Hg remaining in the fillings. The
animal was then imaged using a Technicare Omega-500
largc-field-of-view gamma camera equipped with a
medium energy collimator (13, 14). An image of the
sheep was obtained in the right lateral projection, using
the 279 + 28 KeV gamma rays of 2>IHg. In addition,
transmission images were obtained using a flat 30-cm
diameter 37Co source that outlined the contour of the
sheep’s body. A posterior projection image was repeated
after removal of the gastrointestinal tract. Tissue and
fluid specimens were weighed at autopsy and analyzed
for radioactivity. Isotope measurements were taken for

Figure 1. Placemen! of denial amalgam fillings in sheep teeth: A ) lateral view of sheep skull: B ) occlusal view of sheep mandible showing

occlusal amalgam restorations in the mandibular right quadrant; C) periapical radiographs of the upper and lower right quadrants before

amalgam placement: D ) periapical radiographs ofthe upper and lower right quadrants after amalgam placement. The x-ray views indicate

that anchorage of these fillings has been achieved with appropriate undercuts.

The FASE loutnal
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Figure 2. Right lateral image of amalgam 20Hg distribution in the
intact sheep, after removal of the dental amalgams, with superim-
posed transmission scan showing the body contour. The greatest
concentrations of JOBHg arc in the gastrointestinal tract (a), kidneys
(b), and in the gum and alveolar bone of the jaws (r). Liver activity
(d) is obscured by large quantities of Hg in the gut on this image.

10 min per specimen (approximately 2% SD counting
error) or ICO min per specimen for tissues with low
counts (<10% sD counting error) in a Picker gamma
well-counter calibrated to an energy range window of
249-309 KeV. Background counts +15% were set auto-
matically for subtraction after a blank reading was
taken for 100 min. This instrument subtraction level
was sufficiently high so that no net counts were detect-
able during a repeat 100-min background measurement.
At an 80% instrument counting efficiency, 1/tCi equals
1,776,000 cpm. Data, initially expressed as net radio-
active cpm, were corrected for the physical half-life (47
days) of 203H g decayed to 29 days (65% remaining), for

VERCURY EXPOSURE FROM DENTAL AMALGAMS

the specific activity of 2u3Hg (83,300 ng//tCi), and for
the dilution of 203H g with nonradioactive Hg (11-fold).
The final calculation represented the total amalgam Hg
(ng) per g (wet wt) of tissue or iluid as follows: (cpm/
65%) x (83,300 ng//iCi x U)/I,776,000 cpm//tCilg.

RESULTS

Figure 2 demonstrates the 203Hg distribution from
amalgam within the body of the sheep as viewed from
the right side. The transmission image obtained
without moving the animal is superimposed to facilitate
orientation. Primary sites of Hg concentration are in
the abdominal cavity, specifically in the gastrointestinal
tract, liver, and kidneys. A second major site is in the
upper and lower jaws, even though the tooth structure
containing the radioactive amalgam has been removed
in its entirety.

Figure 3 is the posterior image cf 203H g distribution
from amalgam in the sheep’s abdomen after removal of
the gastrointestinal tract, The left kidney is clearly
identified. The larger area of activity on the right side
of the animal represents the liver and the right kidney,
from which some tissue had been removed for well-
counting.

Table 1 lists the total concentration of amalgam Hg
in various tissues at autopsy 29 days after placement of
dental amalgam fillings. Whole blood and urine con-
tained 9.0 and 4.7 ng Hg/g, respectively. Muscle con-
centration of Hg was similar to blood, but concentra-
tion in fat remained low. In the oral/nasal tissues, Hg
was concentrated primarily in gum mucosa (323 ng/g)
and tooth alveolar bone (318 ng/g). In the gastrointesti-
nal tract the washed stomach lining (929 ng/g) and

Figure 3. Posterior image of amalgam :osHg distribution in the
abdomen after removal of the gastrointestinal tract which demon-
strates Hg within the kidneys and liver. The left kidney (LK) is
clearly identified. The large area of Hg deposition on the right side
ofthe animal represents a combination of liver (L) and right kidney
(RK). Some tissue had been removed from the right kidney, which
had been mobilized and placed further from the detector, explain-
ing the lower intensity compared with the left.

2643



TABLE L Gyorimiimofavallgen Ho n itiplaute Jlibtake  DSCUSSION

Tissue ng lig/g
Whole blood Tl
Urine 4.7
Skeletal muscle (glutens! 1.1
Fat (mesentery) 11.(1
Cortical maxillary bone 1,0
Tooth alveolar bone 111)."2
Cum mucosa 323.7
Mouth papilla 19.7
Tongue 13.0
Parotid gland 7 ft
Ethmoturbinal (nasal) bone 10.7
Stomach 929.0
Small intestine 20.0
Large intestine 03.1
Colon 43.1
Bile 19.3
Feces 4489.3
Heart muscle (ventricle) >3.1
Lung 30.11
Tracheal lining 121.11
Kidney 7438.0
Liver 772.1
Spleen 48.3
Frontal cortex 18.9
Occipital cortex 3.5
Thalamus 14.9
Ccrcbiospinal fluid 2.3
Pituitary gland 44.4
Thyroid 44.2
Adrenal 37.8
Pancreas 45.7
Ovary 26.7

feces (4489 ng/g) contained the most Hg, although Hg
concentration in other washed intestinal tract tissues

was three- to sixfold higher than in blood, and bile con-

centration was more than twice that of blood. Heart
muscle contained Hg levels that were similar to skeletal
muscle. However, lung concentration of Hg (30 ng/g)
was threefold higher than blood, and tracheal lining

was much higher at 121 ng/g. Abdominal organs dem-
onstrating the greatest concentration of Hg were kid-

ney (7438 ng/g) and liver (772 ng/g). Spleen contained
48 ng Hglg, which was fivefold higher than blood con-
tent. In the central nervous system the brain frontal
cortex and thalamus concentrations of Hg were higher
than in either blood or cerebrospinal fluid. Endocrine
gland concentrations of Hg were three- to fivefold
higher than blood. There is not a direct correlation be-
tween the intensity of Hg-203 localization on the
whole-body scan and absolute radioactivity counts in
autopsied tissues because of attenuation and geometry
factors that affect the image.
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The results of this study dearly demonstrate that sub-
stantial quantities of Hg from amalgam will appear in
various body tissues as early as 29 days alter placement
ol amalgam fillings in teeth. This Ilg can be readilv
visualized by scintigraphy and can be easily quantified
by analysis ol tissue radioactivity. The experimental de-
sign of this in vivo isotope study hits the advantage that
all >f the Hg measured originates only from dental
mualgam and cannot be attributed to food, water, or
background environmental sources.

(Jur findings indicate at least tfirce principal sites for
absorption of Hg from amalgam. First, the lungs ab-
sorbed Hg as did the cilia fining the trachea because of
continual breathing of intra-oral air that had a Hg
vapor concentration ranging from 19-.10 /tg/m3through-
out this study. In humans, approximately 80% of in-
haled elemental Hg vapor is absorbed into blood and
becomes available for tissue retention (15). Second, the
gastrointestinal tract contained a large amount of Hg
likely due to mixing of intra-oral Hg vapor, amalgam
microparticles, and dissolved mere"tic ions with saliva
and food hefore swallowing. About <)% of the elemen-
tal Hg in the human gastrointestinal tract can be ab-
sorbed into blood (16). Even though the efficiency of Hg
absorption in the gut is low, large amounts of Hg in
feces seen in the present study may signify a substantial
pathway for uptake of Hg in its elemental or vapor
forms. Amalgam microparticles containing Hg would
not likely be susceptible to gut absorption. Third, some
tissues in the jaw such as gum mucosa and the tooth
root and surrounding bone also absorbed Hg. The Hg
absorbed into the jaw could be transported from bone
marrow directly into blood by venous routes radio-
graphically demonstrated for human circulation (17).
The highly vascularized oral mucosa may likewise
afford a route for some Hg vapor transport directly into
the systemic circulation.

We are confident that the Hg uptake observed in this
animal was not the result of procedural contamination
during dental surgery because serial blood measure-
ments taken for 24 h after surgery had no measurable
radioactivity. This indicates that the endotracheal tube
prevented inhalation of Hg vapor. Any amalgam parti-
cles not removed from the mouth by surgical rinsing
would have passed through the gastrointestinal tract
well before 29 days when the imaging was performed.

After the Hg released from dental amalgam is ab-
sorbed into blood, the two principal target organs of
rapid accumulation are kidney and liver. Based on or-
gan weights for kidneys (250 g) and liver (1000 g) in the
adult ewe, the total Hg concentrated in the kidney in
this animal was 1.86 mg, and in the liveritwas0.77 mg,
after only 29 days. Even during this relatively short
time, the brain and several endocrine glands (pituitary,
thyroid, adrenal, pancreas, and cvary) also showed evi-
dence of Hg accumulation from the dental amalgams.
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Since Hg/silver fillings remain in human teeth lor 8-10
wars, this would allow an extended nppoi‘tnniiy lot
body tissues to be continuously exposed to Hg. Oilier
investigators have recently reported that Ilg concentra-
dons m amopsied human brain and kiduev are sig
nilitantly higher in those subjects with dental ninal
gains than in subjects with no amalgams (18),

Each molar tooth of this sheep contained approxi
mutely ‘125 mg Ilg, only one-half the amount of Ilg
used in the average human ocelusallv involved molar
filling. In humans, ocelusallv involved Hg/silver denial
fillings frequently encompass additional tooth surfaces
such as buccal, lingual, mesial, and distal aspects.
Thus, such complex human tooth restorations have a
greater surface area exposed to grinding forces from
which Hg may vaporize, This is in contrast to occlusal
restorations in this sheep that are limited only to the oc-
clusal surface and are totally supported circumferen-
lially by solid tooth structure. The natural ovine molar
is multiridged for forage grinding, lechnical reproduc-
tion of these ridges to their original exact functional oc-
clusal level in the amalgam fillings was not possible.
Therefore, the restorations were purposely overcarved,
which created a concave occlusal surface, ensuring that
the amalgams would not be functionally too high and
thus subject to abnormally rapid wear. None of the
Hg/silver fillings were lost from the mouth during the
course of this study.

We believe the sheep is a suitable experimental
model for the purpose of our investigations because it
exhibits molar chewing mechanics that arc similar to
those of humans. Moreover, intra-oral air Hg vapor
levels in the sheep arc very similar to those reported in
humans with the same number of amalgams (9). Al-
though sheep may chew more than the average human
does, it is likely that humans who are chronic gum
chewers or who exhibit bruxism (chronic grinding of
teeth) would have daily periods of chewing that are
comparable to sheep fed two meals per day. The sheep
body weight also compares favorably with humans, and
the sheep is the most widely used obstetrical model in
research today.

In other studies of sheep that were not imaged (19),
we have established that Hg vaporized from dental
amalgam fillings will progressively accumulate in hoth
maternal and fetal tissues as a function of time, and
tissue Hg levels will remain elevated in experiments
run foraslong as 140 days. Exposure ofnewborn lambs
to milk suckled from ewes with derttai amalgams results
in Hg uptake into tissues of the young.

In North America 5.4% of the population display
contact hypersensitivity to Hg (20). The pathogenesis
ofavariety ofimmediate or delayed Hg-induced hyper-
sensitivity responses by the immune system resulting in
glomerulonephritis has been postulated (21). Experi-
mental evidence supports this contention because Hg is
capable of inducing autoreactive T lymphocytes and
specific autoantibodies resulting in Hg-induced auto-
immunity (22, 23), indicating a potential for Hg to
precipitate antibody-mediated tissue injury and auto-
immune disease. The kidney and endocrine glands are
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known sites of autoimmune disorders, which brings
into question the long-term implications of Hg concen-
tration in these tissues from dental amalgams as dein
onstrated by the present study.

Our laboratory findings in ibis investigation are at
variance with the anecdotal opinion ol the dental
profession, which claims that amalgam tooth fillings are
safe. Experimental evidence in support ol amalgam
safety is at best tenuous (2). From our results we con-
clude that dental amalgams can be a major source ol
chronic Ilg exposure. As it lias been estimated that in
North America 100,000 kg ol Hg are used each year in
dentistry (7), continuing research in this area is essen-
tial and may have an elfcci on public health. [H]
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'toxicology. The authors are also grateful to S. Naatz and M. Satch-
well for their assistance with the dental surgery, S. Kelly lor
assistance with animal management, and C. McKay and K. Wise
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Whole-body
mercury released from

monkey tissues

imaging of the distribution of

dental Tillings into
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FRITZ L. LORSCHEIDER"-1

DeFartments of Radiology,
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Abstract ~ The late of mercury (Hg) released from
dental “silver" amalgam tooth fillings into human
mouth air is uncertain. A previous report about sheep
revealed uptake routes and distribution of amalgam
Hg among body tissues. The present investigation
demonstrates the bodily distribution ofamalgam Hg in
a monkey whose dentition, diet, feeding regimen, and
chewing pattern closely resemble those of humans.
When amalgam fillings, which normally contain 50%
Hg, are made with a tracer of radioactive 303Hg and
then placed into monkey teeth, the isotope appears in
high concentration in various organs and tissues within
4 wk. Whole-body images of the monkey revealed that
the highest levels of Hg were located in the kidney, gas-
trointestinal tract, and jaw. The dental profession’s ad-
vocacy of silver amalgam as a stable tooth restorative
material is not supported by these findings. — ...
LoJ cioiner, RoW., viny. MU,
oreeneioer. Fo Lo Whole- body |mag|ngofthed|strl-
butlon of mercury released from dental fillings into
monkey tissues. FASEBJ. 4: 3256-3260; 1990.

vy Leinin

Key Words: dental amalgam « mercury « tooth filings
MeTCUry vapor « mercury exposure

ciaen teoin tiiaes. Which nor-
maIIy contam 50% mercury (Hg) metal by weight,
release Hg vapor into human mouth air as a result of
chewing (1-3) or tooth brushing (4). LevelsofHg vapor
in intraoral air correlate significantly with the number
ofamalgam fillings (2, 3), and these Hg vapor levels re-
main elevated during prolonged chewing, declining
slowly to basal levels 90 min after chewing ceases (3).

Estimations of the amount ofamalgam Hg absorbed
daily in humans vary from 1.2 to 27 /ig Hg/day, with
an average of approximately 10 /ig/dav; and individual
subjects can receive daily doses of as much as tenfold
higher than this average (5). Human autopsy studies

MONKEY EXPOSURE TO DENTAL AMALGAM MVERCLRY

‘Pathology, 'Medicine and ‘Medical Physiology, University of Calgary, Faculty of Medicine,

demonstrate significantly higher Hg levels in the brain
and kidney of adult subjects with aged dental amal-
gams than in control subjects with no amalgams (6). It
is believed that dental amalgams constitute the major
source of exposure to inorganic Hg in the general
population (7).

Recently we used an experimental animal model in
which sheep received dental amalgam fillings contain-
ing a radioactive Hg tracer. One study demonstrated,
by whole-body imaging, that the sites of amalgam Hyg
uptake in sheep include oral tissues, jaw hone, lung,
and gastrointestinal tract, with a subsequent high con-
centration of Hg in the kidney and liver (8). Another
study, which used pregnant sheep, showed that both
maternal and fetal tissues begin to accumulate Hg
within several days after amalgam placement, and that
this accumulation progressed along with gestation (9).
It is unknown whether the frequency of eating, molar
chewing pattern, or type of food influenced the degree
to which Hg was released from sheep dental amalgams,
or if the results were directly comparable to humans.
Therefore the objective of the present investigation was
to determine the bodily distribution of amalgam Hg in
a primate species whose dentition is similar to that of
humans, and whose diet, frequency of feeding, and
chewing pattern closely resemble those of humans.

METHODS

A wild-caught male cynomolgus monkey (Macaca fas-
cicularis), approximately 7 years old and weighing 5 kg,
was obtained from Charles River Canada Inc. (St.
Constant, Quebec, Canada). The animal was singly
housed in a large squeeze-back cage and acclimated to
its environment and diet for 2 wk before surgery. Twice
daily the animal was fed Wayne 25% Primate Diet (no.

'To whom correspondence should be addressed, at: Department
of Medical Physiology, Faculty of Medicine, Health Sciences
Centre, University of Calgary, 3330 Hospital Drive N.W., Calgary,
Alberta, Canada T2N 4N1.
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8663, Teklad/Premier Laboratory Diets. Madison.
Wis.) supplemented with apples, oranges, bananas,
sunflower seeds, and peanuts. Fresh water was available
ad libitum. Before dental surgery the monkey was
lasted for 24 h and water was withheld for 12 h.
Anesthesia was induced with an intramuscular injec-
tion of kctaminc hydrochloride-xylazine mixture
(Ketaset. 11 mg/kg, Austin Laboratories Canada Ltd.,
Juliette, Quebec. Canada; Rompun, .1 mg/kg, Haver/
Chemagro Ltd., Etobicoke, Ontario, Canada). A
5.5-mm o.d. endotracheal tube (Portex Inc., Wilming-
ton. Mass.) was inserted, and unassisted general
anesthesia was maintained with a Narkovct 2 anesthetic
machine (N. American Drager, Telford, Pa.) delivering
a gas mixture of 0.6 1/min nitrous oxide, 0.4 1/rnin oxy-
gen, and h ilothane (0.5-90.8%, MTC Pharmaceuticals,
Cambridge Ontario, Canada).

The preparation and placement of dental amalgam
fillings was as previously described for sheep (8), with
several modifications. Before the study, stone gypsum
models of adult monkey teeth were constructed from al-
ginate impressions of the maxilla and mandible of a
monkey skull. Occlusal amalgam fillings were placed in
the stone models, trimmed, and finished in three maxil-
lary and three mandibular molar teeth, and then the
fillings were removed and weighed, The average mass
of these fillings (180 mg each) was used to determine the
minimum amount of nonradioactive Hg needed to di-
lute the isotopic Hg and be sufficient to fill 16 teeth. Be-
fore mixing the amalgam, 155 mCi of radioactive
203Hg metal with a specific activity of 17,37 mCilg
(Amersham Canada, Oakville, Ontario, Canada) was
diluted 2.5-fold with nonradioactive Hg to a lower
specific activity of 6.91 mCi/g.

At surgery, occlusal amalgam fillings were prepared
(8) and inserted into 16 teeth (3 molars and the adja-
cent second prcmolar in each quadrant of the upper
and lowerjaws). After amalgam placement, an average
occlusal amalgam mass of 186 mg/tooth (93 mg Hg/
tooth) was estimated by correcting for both the remain-
ing unused Hg and an estimated 25% amalgam loss
during placement and carving. The total Hg in the
monkey teeth (1488 mg) was labeled with 103 mCi
203Hg. The amalgam fillings were limited to the oc-
clusal surface; they were completely supported circum-
ferentially by solid tooth structure, and were slightly
overcarved to create a concave surface that would not
be subject to abnormally rapid wear. At the conclusion
of dental surgery, the oral cavity was flushed thorough-
ly several times with a water rinse that was removed by

vacuum aspiration to clean the mouth ofamalgam par-

ticle trimmings.
On day 28 after amalgam placement, the monkey
was again anesthetized with kctamine alone (13 mg/kg)

and then killed with an iv. injection of sodium pento-

barbital (Euihanvl, MTC Pharmaceuticals). Blood,
cerebrospinal fluid, and urine specimens were taken for
Hg analysis. Each of the 16 teeth containing amalgam
fillings was individually sectioned in the horizontal
plane immediately above the gingival margin, and the
clinical crown was removed intact with the amalgam to
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reduce the high background Irom the 203Hg. The
animal was taped in the ventral position to a rigid card-
board support and imaged with a large ficld-of-view
gamma camera to localize 203Hg by planar scintigraphy
as described for sheep (8), with several modifications.
The ADAC GENESYS single photon emission com-
puterized tomography and total body digital imaging
system (ADAC Laboratories, Milpitas, Calif.) was
used, Three imaging scans were obtained: one in the
anterior (ventral), and two in the posterior (dorsal)
projections before and after removal of the entire gas-
trointestinal tract. The data were acquired using the
pulse height analyzer (PH A)2peaked at 279 + 28 keV.
To outline the body contour of the monkey in each
projection, transmission images were obtained with a
flat 30-cm diameter 57Co source using a PHA setting
of 122 + 12 keV.

Tissue and fluid specimen weights obtained at
autopsy were used in conjunction with radioactivity
measurements to determine total Hg concentrations as
described previously (8), with several modifications. A
Canberra Nuclear Products Group (Canberra Indus-
tries, Meriden, Conn.) well-counter system was used
with a SpecMate Nal preamplifier/amplifier, an Accu-
spec acquisition interface board, and a Bicron 2" Nal
(T1) scintillation detector operating on MS-DOS 3.3
based software supplied by the manufacturer for IBM
PC XT/AT,386,PS/2 computers. This system counted
203Hg with a 25% instrument detection efficiency, its
multichannel analyzer was peaked to accept a 279
keV + 10% energy range, and a stable low background
count was subtracted from each tissue measurement.
In this scintillation detection~configuration 1 /xCi
equals 555,000 cpm, at 28 days of physical decay for
203Hg approximately 66% of the isotope remains, and
after a 2.5-fold dilution with nonradioactive Hg, the
specific activity of 203Hg in amalgam was 144,000
ng//tCi. Total amalgam Hg in tissue (ng Hg/g wet wt)
was calculated by the equation: (cpm/66%) x (144,000
ng//tCi)/555,000 cpm//tCilg.

RESULTS

Figure 1 demonstrates the bodily distribution of
203H g released from dental amalgam tooth fillings 28
days after placement as viewed from both ventral and
dorsal imaging positions. The transmission image, ob-
tained without moving the animal from each position,
is superimposed to outline the body contour. Figure L4
is the ventral whole-body image projection, revealing
that the primary sites of Hg concentration are kidney,
gastrointestinal tract, and jaw. Figure 1B is a dorsal
whole-body image projection revealing the same three
sites of Hg concentration. The apparent lower activity
of 203Hg, particularly in the jaw, reflects the increased
tissue attenuation between the gamma camera and the
radioisotope locus in this projection. Figure 1C is the
dorsal whole-body image projection after removal ol

"Abbreviation: PHA, pulse height analyzer
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Figure I. Whole-budy image scan of amalgam JO3Hg localization in a 7-year-old male monkey (A/. fajacularis) after removal of dental
amalgams. A superimposed transmission scan with a 57Co source outlines the body contour. A) Ventral image; B) dorsal image; C) dorsal
image after removal of the gastrointestinal tract. J, jaw; K, kidneys; G1. gastrointestinal tract.

the entire gastrointestinal tract. The kidneys and jaw
remain visible.

Table 1 lists the total concentration of amalgam Hg
in various tissues obtained at autopsy 28 days after
amalgam placement. Whole blood and urine contained
5.8 and 17.7 ng Hg/g, respectively. Synovial membrane
had concentrated 31.6 ng/g, but Hg in skeletal muscle
was very low and was not detected in fat. In oral tissues,
Hg was concentrated primarily in tooth alveolar bone
(7756 nglg), gingivae adjacent to the amalgam fillings
(4190 ng/g), and the tongue region in opposition to the
filled teeth (253 ng/g). In the gastrointestinal tract,
washed linings of the large intestine (983 ng/g) and
colon (482 nglg) contained the highest concentrations
of Hg. Bile concentration of Hg (243 ng/g) was 40-fold
higher than Hg concentration in blood. Feces con-
tained 3490 ng Hg/g. Heart muscle levels of Hg were
similar to that of blood, but Hg concentration in the
lung was threefold higher than in blood, and in the
trachea it was twofold higher. The abdominal organ
with the highest concentration of Hg was the kidney
(3053 ng/g). Liver, at 133 ng/g, had more than 20-fold
the Hg levels found in blood. In the nervous system, all
three regions of the brain concentrated Hg at levels
greater than either blood or cerebrospinal fluid. How-
ever, no Hg was detected in cither the spinal cord or
sciatic nerve. Endocrine gland concentrations of Hg
were highest for the pituitary (83 ng/g) and for other
glands, except the thyroid, they were two- to fivefold
higher than that of blood.

DISCUSSION

This study clearly demonstrates that the phenomenon of
high Hg accumulation in body tissues after dental amal-
gam placement which wc previously reported in sheep

MONKEY EXPOSURE TO DENTAL AMALGAM MERCURY

TABLE 1. Concentration of amalgam Hg in nonkey tissues 28 days after
placement of dental amalgam tocth fillings

Tissue ng Hglg
Whole blood 5.8
Urine 17.7
Synovial membrane (knee joint) 31.6
Skeletal muscle (gluteus) 1.9
Fat (mesentery) 0.0
Tooth alveolar bone 7756.1
Oral mucosa 86.6
Gingivae 4190.4
Tongue 253.3
Parotid gland 1.6
Stomach 18.4
Small intestine 68.9
Large intestine 983.1
Colon 482.7
Bile 243.1
Feces 3490.2
Heart (ventricle) 6.6
Lung 15.0
T rachca 12.6
Kidney 3053.5
Liver 133.1
Spleen 15.6
Frontal cortex 7.2
Occipital cortex 12.6
Thalamus 9.9
Sciatic nerve 0.0
Spinal cord 0.0
Cerebrospinal fluid 1.9
Pituitary 83.6
Thyroid 4.1
Adrenal 31.3
Pancreas 15.6
Testes 12.7
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(8, 9) is not unique to that species, and is readily
demonstrable in primates as well, The dentition, chew-
ing pattern, and diet of this monkey were similar to that
ol humans. The surgical procedure and the use ol iso-
lopic ily ensured that the only Hg detected was that
which escaped from the amalgam tooth fillings during

the 4-wk period alter dental surgery. The routes ol ab-

sorption ofamalgam Hg and the potential siguifu.mie
ol this phenomenon to dental and medical physiology
have heen discussed in detail in our earlier report on
sheep (II).

Each amalgam tooth restoration in the monkey con-
tained only 93 mg Hg, which compares with an average
of 425 mg Hg/tooth in sheep (13). All Ib amalgam
fillings remained intact for the duration of the* present
study.

A substantial amount of Hg was transported from
dental amalgam to adjacent oral tissues, and is visual-
ized in the monkey. This finding is consistent with
earlier reports of other methods in humans which have
demonstrated that Hg ions migrate from amalgam into
gingivae (10), dentin (11, 12), dental pulp (13), tooth
roots, and surrounding alveolar bone (14).

Concentration of Hg in the kidney of this monkey
(3053 ng/g) contrasted to that in sheep kidney (7138
ng/g) (8). Such differences may reflect frequency and
patterns of chewing in these species. Coincident with
the present study, another laboratory reports that after
prolonged exposure (1 year) to amalgam Hg, monkeys
that had only eight nonradioactive occlusal amalgam
fillings (containing one-third the total Hg used in the
present study) will have kidney levels of Hg averaging
3900 ng/g tissue with dense Hg accumulations located
in proximal tubule cells (15). As this is approximately
30% higher Hg concentration than we have observed in
the primate kidney 4 wk after placement of twice the
number of such fillings, this suggests that with longer
duration of exposure to amalgam Hg the kidney will
concentrate increasingly larger amounts of Hg. More-
over. the locus of Hg accumulation in the proximal
tubule, which is the primary site of sodium teabsorp-
tion, would explain why such reabsorption is markedly
impaired in animals fter placement of dental amal-
gams (16). The significance of amalgam Hg accumula-
tion in kidney on parameters of renal function will be
communicated in full detail in another report.

Similarly, fecal Hg concentration was 3490 ng/g in
monkey compared with 4489 ng/g in sheep (8). Ftcal
excretion of Hg in sheep was evident within 3 days after
amalgam placement, and continued throughout a 140-
day study (9); a similar Hg excretion pattern was ob-
served in the monkey for the duration of this experi-
ment. Full details of the effects of amalgam Hg excre-
tion patterns on the populations and functions of
bacterial species in the intestinal tract and on gingival
surfaces will be reported elsewhere.

Now that it has heen established that Hg vapor is
continuously released from amalgam fillings in human
teeth (2, 3, 5) and that specific tissue loci in the sheep
and monkey will concentrate large amounts of this Hg
(8, 9), the possible pathophysiological consequences of
3259
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such Hg exposure must be addressed. Preliminary re-
ports on two recent investigations indicate that kidney
function (16) and intestinal and gingival flora popula-
tions (17) are significantly altered when animals are ex
posed to amalgam Hg dose accumulations delivered
bom 12-16 ocelusal amalgam fillings lor 1-2 months
after placement.

Advocacy by the dental profession (18. 19) that llg-
based silver amalgam is stable and sysiemicallv bio-
fompatible is not supported by out animal studies (8,
9) or by the pathophysiological consequences of amal-
gam usage that we demonstrated (Hi, 17). fT]
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from the Wallace Genetic Foundation and the International
Academy ol Oral Medicine and Toxicology. The authors
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Mercury from dental “silver” tooth fillings impairs sheep

kidney function

N. D. BOYD, 1. BENEDIKTSSON, M. J. VIMY, D. E. HOOPER, AND F. L LORSCHEIDER
Departments of Pathology, Medicine, and Medical Physiology, Faculty of Medicine,
University of Calgary, Calvary, Alberta T'2N -IN,, Canada

siktsson, M.Jvimy, D. 10w oopeu,
ane F. L. Lorscueroer. Mercury from dental "silucr” tooth
fillings Wmpairs sheep kidney function. Am. J. Physiol. 261
(Regulutory Integrative Comp. Physiol. BO): RI010-RKM 4,
1991.—In humi’~s Hg vapor is released from "silver" amalgam
fillings that contain 50% Hg by weight. Previous studies show
that when 12 such fillings are placed in sheep teeth, the kidneys
will concentrate amalgam Hg at levels ranging from 5 to 10 pg
Hg/g renal tissue 4-20 wk after placement. In the present study
12 occlusal fdlings were placed in each of six adult female sheep
under general anesthesia, using stnndurd dental procedures.
Glass ionomer occlusal fillings (12) were insei red 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 e'ectro-
lytes, urea, and proteins. An average plasma inulin clearance
rate of 69.5 + 7.2 ml/min before amalgam placement was
reduced to 32.3 = 8.1 ml/min by 30 days and remained lo / at
27.9 £ 8.7 ml/min after 60 days. Inulin clearance did not cha age
in controls. After amalgam placement urine concentration of
albumin decreased from 93.0 £+ 20.5 to 30.1 + 15.3 mg/1 a.id
urine Na+ concentration increased steadily from 24.8 £+ 7.7 o
82.2 + 20.3 mmol/l at 60 days. Concentrations of K*, urea, ®-
glutamyl transpeptidase, alkaline phosphatase, and total pro-
tein did not change significantly from 0 to 60 days in urine.
Plasma levels of Na\ K+, urea, and albumin remained un-
changed from 0 to 60 days after amalgam. Renal histology
remained normal in amaigam-treated animals. It is concluded
that amalgam Hg levels in kidney are sufficient to significantly
reduce the rate of inulin clearance by nondefined mechanisms
and that electrolyte patterns in urine are consistent with im-
paired renal tubular reabsorption.

boyo, NL I, Hes ene

dental amalgam; renal function

IN HumaNs Hg vaporis continuously released from den-
tal “silver” amalgam fillings (which normally contain
~50% Hg by weight), and this Hg release is increased by
chewing activity (27, 28). The average absorbed dose of
amalgam Hg is ~10 pg Hg/day for human subjects with
varying numbers ofaged amalgams, and some individuals
can receive dose exposures as much as t0-fold higher
than this average (29, 31).

Recent reports from our laboratory demonstrate that
when 12 dental “silver” fillings are placed into sheep
molar teeth significant concentrations of amalgam Hg
will accumulate in kidney at levels ranging from 5 to 10
pg Hglg renal tissue 4-20 wk after placement (11, 30).
Similar results have also been demonstrated in monkey
kidney (10).
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Inorganic and elemental Hg from sources other than
dental amalgam have been shown to have a variety of
effects on renal function caused by a reduction in renal
blood flow (25), onset of tubular necrosis (9), and induc-
tion of autoimmune glomerular nephritis (7, 14, 22).
Because amalgam Hg can be readily visualized in sheep
kidney by whole-body imaging (t1), the objective of the
present Investigation was to determine if this Hg is
sufficient to alter renal function as evaluated by inulin
clearance and indexes of tubular reabsorption.

METHODS

Eight adult ewes (Dorset x Suffolk) of 3-5 yr of age,
average body weight 48 £ 4 kg, were used in this study.
Beginning 2 wk before experimentation and for the GO
days throughout the study, these animals were main-
tained on a diet consisting of fresh hay fed twice daily
and supplemented with Lamb Grow-Finisher Ration
containing 4 g/kg Na, 0.3 mg/kg Se, and other standard
trace elements and vitamins (United Feeds, Calgary,
Alberta). No other salt source was provided. Each animal
consumed 1.8 kg of ration daily that provided a limited
Na intake of —7 g/day. Feed consumption remained
constant throughout the study. Fresh waterwas provided
ed libitum. On the days before renal clearance testin%or
dintal surgery, the animals were fasted for 20 h but had
access to water. All renal clearance tests and dental
surgeries were performed between 0800 and 1100 h daily.

In each of six sheep, occlusal amalgam fillings (Dis-
persalloy, Johnson & Johnson, Montreal, Quebec) were
placed in 12 molar teeth under halothane general anes-
thesia as previously described (11). In contrast to our
previous studies (11, 30), these amalgam restorations did
not contain any radioactive Hg. Amalgam fillings had an
average weight of ~850 mg/tooth and contained 50%
pure elemental Hg. Thus the total Hg mass in each
animal was ~5,100 mg. In two additional control sheep,
12 glass ionomer occlusal fillings (Ketac-Fil, ESPE, Fa-
brik Pharmazeutischer Praparate, Seefeld/Oberbay,
Germany) were similarly placed. All fillings remained
intact for the duration of this study.

Renal clearance tests were performed several days
before dental s .rgery and at both 30 and 60 days after
amalgam placement and 30 days after glass ionomer
placement. Under general anesthesia, bladders were
catheterized using a Riisch balloon catheter (size 12) that
was connected to a Bard urine drainage hag (2,000 ml)

0363-6119/91 S1,50 Copyright© 1991 the American Physiological Society
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(Stevens Alberta, Calgary, Alberta) strapped to the flank
ol the animal. Immediately after catheterization, the
animals were placed in individual metabolic carts where
they were maintained for 25 h to measure total urine
volume collected for  day. Within 30 min alter cathe-
terization, all unimals had fully recovered from anes-
Ihosia und at this time were provided with hay and water.
Approximately 30 min later, testing of renal function
commenced for 3 h.

The inulin clearance rate from plasma was determined
using amicroanalytic method employing d-indolyl-acetic
acid as the principle colorimetric reagent (13). Each
animal received a primer dose of inulin (35 mg/kg)
diluted in 5 ml saline and administered into the jugular
vein. This was followed by a second inulin dose (0.75
mg/kg) diluted in 50 ml saline and infused at a rate of 5
ml/min. The inulin was then allowed to equilibrate in
the animal for 80 min. Blood and urine specimens were
collected before inulin administration and six times (at
live 20-min intervals) after equilibration. Spectrophoto-
metric analysis was performed on a Hitachi U-2000
spectrophotometer (Tokyo, Japan) setat 530 nm. Inulin
clearance rate values were multiplied 10-fold to correct
for the dilution and volume of both sample and reagents
used in this analytical assay method.

After inulin clearance data were collected, it was evi-
dent that kidney filtration rate had been markedly al-
tered. Because urine and plasma specimens from the
amalgam-treated sheep had been stored frozen (-20°C),
other biochemical analyses were performed on these
specimens to assess functional indexes of filtration and
tubular reabsorption. Analyses were performed on the
pre-inulin specimens collected hefore and at 30 and 60
days after amalgam placement. The albumin content of
sheep urine was determined using a Behring Nephelom-
eter 100 analyzer (Hoechst Canada, Montreal, Quebec)
and employed rabbit antisera to sheep albumin and pu-
rified sheep albumin (Cedarlane Laboratories, Hornby,
Ontario). Urine total protein was measured on aDu Pont
ACA 11l analyzer (Du Pont Instruments, Wilmington,
DE). Urine sodium, potassium, urea, y-glutamyl trans-
peptidase (t-G T), and alkaline phosphatase were meas-
ured on an Astre-8 analyzer (Beckman Instruments,
Brea, CA), and plasma sodium, potassium, urea, and
albumin were assayed using a Kodak E700 analyzer
(Eastman Kodak, Rochester, NY).

Renal tissue samples were fixed in 10% buffered For-
malin and imbedded in Historesin (Reichert-Jung, Hei-
delberg, Germany). Sections were cutat 2 ﬁm and stained
with hematoxylin-eosin, periodic acid-Schiff (PAS), and
periodic acid-silver methenamine. Microscope magnifi-
cation for photography was X200.

Statistical comparisons were performed by analysis of
variance with repeated measures.

RESULTS

Figure 1 shows the average rate + SE <finulin clear-
ance from plasma in six sheep before and 30 and 60 days
afterplacementofamalgam tooth fillings, compared with
thatin two control sheep before and 30 days after place-
ment of glass ionomer fillings. In amalgam-treaicd thrl”
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FIG. 1. Average plasma inulin clearance rate (+ SE) in 6 sheep
before and at 30 and 60 days after placement of “silver" amalgam tooth
fillings (¢) compared with inulin clearance in 2 control sheen before
and 30 days after placement of glass ionomer fillings (o).

the inulin clearance markedly declined from a baseline
0f69.5+ 7.2 ml/min to 32.3 + 8.1 ml/min by 30 days (P
< 0.019 and remained low at 27.9 + 8.7 ml/min by 60
days afterplacement ofamalgam fillings (P<0.01). This
represented a 54% reduction in the rate of inulin clear-
ance by 30 days, and all six animals displayed a decline
(range 16-84%). By 60 days inulin clearance rate showed
a 60% reduction with all animals continuing to have
substantially lower kidney filtration rates (range 33-
89%) than before amalgam placement. In sheep treated
with glass ionomer fillings the baseline inulin clearance
was 79.9 + 2.2 ml/min, which remained unchanged 30
days later at 75.1 £ 2.6 ml/min (P > 0.70).

Table 1 shows the average (tSE) plasma electrolyte,
urea, and albumin levels, and the urine electrolyte, urea,
albumin, and total protein concentrations and enzyme
activities in the amalgam-treated sheep. No significant
chan%es were noted in plasma sodium, potassium, urea,
or albumin levels after placement of dental amalgam
fillings. However, urine concentration of sodium in-
creased significantly from 24.8 + 7.7 mmol/1 before amal-
gam placement to 82.2 £+ 20.3 mmol/l 60 days after
placement (P < 0.05). By way of contrast, urine albumin
concentration declined significantly from 93.0 + 205
mg/l before amalgam placement to 30.1 + 15.3 mg/1 60
days after placement (P < 0.05). Urea and potassium
concentrations in urine gradually increased over the 60-
day period, but these changes were not statistically sig-
nificant, nor were differences in urine 7-GT, alkaline
phosphatase, or total protein. Total urine volume col-
lected during the 3-h test period after administration of
inulin did not change significantly over the 60 days after
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tasLe 1. Effect nfamalgam Hp on plasma electrolyte,
urea, and albumin levels-and on urine concentrations
of electrolytes, urea, enzymes, and proteins in six sheep

AMALGAM MERCURY

30 Days
Post-

ilmnigam

00 Days
Pre-amalgam Post-

amalgam

Plasma
Sodium, mmol/1 156.8+6.4 150.4+2.9 141.3+10.6
Potassium, mmol/l 4.1+0.2 4.0+0.3 3.5+0.3
Urea, mmol/l 8.6%+1.1 6.0%0.8 6.0+0.5
Albumin, g/l 34.0+2.1 31.0+0.9 33.3+2.3
Urine
Sodium, mmol/l 24.8+7.7 67.5£26.2 82,2+20.3*
Potassium, mmol/l 70.2425.1  38.0+23.0 104.4+42.1

Ureu, mmol/l 324.6+117.5 378.0+73.4 401,0+50.1

7-GT. 1U/1 8.25+0.87 8.00%+1.16 8.50+0.58
Alkaline phosphatase. IU/I  2.25+0.87 2.25+0.44 2.00+0,02
Albumin, mg/1 93.0+20.5 71.3+46.7 30.1+15.3*
Total protein. g/l 0.43+0.25 U.40+0.24 2.4+2.2
Volume t3-h test), ml 127.0£12.7 104.0+16.8 116.0+19.2

Values are means = SE. 7-GT, 7 -glutamvl transpeptidasc; * P <
0.05.

amalgam placement.

Figure 2 shows the renal histology by light microscopy
oftissue samples taken from two control sheep with glass
lonomer fillings and two amalgam-treated sheep. No
structural abnormalities of tubules, glomeruli, or renal
vessels were evident in either group of animals.

IMPAIRS KIDNEY FUNCTION

DISCUSSION

The results of the present study demonstrate that Hg
released from dental “silver" amalgam will significantly
reduce the plasma inulin clearance rate of the kidneys
by more than 50% within 1 mo after placement of these
tooth fillings. Br 2 mo alter placement urine albumin
concentration falls significantly. During this same period
urine concentration of sodium increases s'(?nificantly
while urine volume output, remains unchanged.

The values for the baseline (pre-amalgam) inulin clear-
ance rate obtained in the present investigation agree
with values previously reported for sheep of 72 ml/min,
range 63-90 (20), and with other standard values for
inulin clearance in sheep (12). Plasma sodium and po-
tassium levels in samplesobtained before amalgam place-
ment agree with standard plasma electrolyte values re-
ported for sheep of 139-164 mmol Na+/l and 4.4-6.7
mmol K +/1 (1> 5?. Urine sodium and potassium concen-
trations in samples taken before amalgam placement are
also inagreementwith mid range values derived for sheep
on asodium-limited diet that were 4-40 mmol/l for Na+
and 40-200 mmol/L for K +(4). In the present study urine
volume output averaged 0.64 ml/min, which agrees with
flow rates obtained in similarly managed sheep of 0.5-
1.0 ml/min (4). The limited daily intake of 7 g sodium in
the ration provided during this study is somewhat below
the recommended daily supplement of9 g or more estab-

FIG. 2. Renal histology (periodic acid-Schiff stain) in 2 control sheep with glass ionomer fillings t.-l and B) and in
2 nmnham-trented sheep (C and D). TEM, tubular basement membrane; TC. tubular cel!; G. glomerulus; TL, tubular

lumen,
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lished in dry lot feed tests for sheep (26).

It hns been well documented that Hg from nonamul-
gam sources has a deleterious effect on kidney function
both at the level of the glomerulus and also at the
proximal tubule (7,9, 14,19, 22, 24, 25). The route of Hg
absorption does not appear to be a factor, since hoth
inhalation and ingestion of inorganic Hg can produce
renal disease in rats (3). Ourinulin clearance data clearly
reveal a reduction of more than twofold in kidney filtra-
tion capacity after placement of dental amalgam. Be-
cause it is now estahlished that large amounts of amal-
gam Hg will concentrate in sheep and monkey kidney
tissue (10, 11,30), the continuous release of Hg from this
dental material 1s the likely cause of the marked reduc-
tion in inulin clearance observed in our experiments.
This finding is consistent, with reports by others that a
single dose of mercuric chloride will reduce inulin clear-
ance by 59% in rats (18).

There was no increase in plasma urea concentration
(even though this might have heen expected on the basis
ofdecreased inulin clearance) because the data show that
urea excretion was not reduced, indicative of impaired
urea reabsorption. This could be a secondary effect due
to reduced sodium reabsorption.

The threefold reduction in albumin excretion that was
observed was not the result of an alteration in plasma
albumin concentration, which remained unchanged. Al-
bumin excretion may be influenced by an alteration in
the ultrafiltration coefficient of the glomerular basement
membrane and/or a reduction in renal blood flow, which
has been found to reduce entry of albumin from the
plasma into the glomerular filtrate (6). However, neither
of these parameters was measured in the present study.

Sodium loss in the urine increased by more than three-
fold after placement of dental amalgams, a finding that
is indicative of impaired tubular reabsorption. This is a
characteristic feature of Hg toxicity and is considered to
be the result of the interaction of Hg with membrane
bound sulfthydryl groups, which affects tubular cell mem-
brane permeability and cellular enzyme function (15).
We believe that the increased urinary sodium excretion
reflects a true decrease in tubular reabsorption, because
we have no evidence ofa compensating exchan%e mech-
anism operating for potassium reabsorption with sodium
excretion. In fact, potassium excretion also gradually
increased, although this increase was not significant.
Rats acutely exposed to mercuric chloride likewise dis-
play increased fractional excretion of sodium (2, 9). So-
dium is the predominant electrolyte excreted in human
urine and is assumed to be a reflection of excess sodium
in the normal diet. By way of contrast, sheep on limited
sodium intake characteristically excrete very low levels
of sodium relative to potassium (4, 8) and therefore
Provide a sensitive measure of reduced tubular capacity
or selective conservation of sodium.

There was no increase in the urinary excretion of 7-
GT and alkaline phosphatase after amalgam placement.
These enzymes are located in the brush-border mem-
brane of the proximal tubules and have been observed to
be sensitive and prolonged indicators of acute Hg-
induced renal damage in sheep (23) and rats (16, 17, 21).
Our findings are, however, consistent with the observa-
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tion that these enzyme markers may be of less value in
subacute or long-term studies (17) and would indicate
that the changes in tubular reabsorption of sodium that
we observed are specific effects of Hg interactions with
membrane proteins (15, 24) that are independent of
significant cell damage. The histological data confirm
the enzyme findings. No glomerular or tubular changes
were evident by light microscopy after the 2-mo course
of this study. This would suggest that the changes in
renal function that we have observed are not due to an
acute nephrotoxicity, but rather are the result of subtle
subacute effects from chronic low-dose Hg exposure.
Based on the results of this study, we conclude that
exposure to dental amalgam Hg, v hich is continuously
released from routinely used “silver” tooth fillings, may
have the potential to precipitate alteration in renal func-
tion. Although humans do not usually receive as many
amalgam restorations at one time as have these sheep,
daily amalgam Hg dose estimates for humans are never-
theless substantial (29, 31) and increase in magnitude
with the number of amalgam fillings and as a function
of chewing frequency (28). Individuals with 12 or more
“silver” amalgam fillings comprise a significant portion
of the human population. Thus the possibility of amal-
gam Hg-induced renal dysfunction should be considered.
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The Relationship between Mercury from Dental Amalgam and
Mental Heaith*

ROBERT L.SIBLERUD, M.S.f ForiCollins, CO

The findings presented here suggest that mercury poisoning from dental
amalgam may play a role in the etiology oj mental illness. Comparisons
between subjects with and without amalgam showed significant differences in
subjective reports of mental health. Subjects who had amalgams removed
reported that symptoms of mental illness lessened or disappeared after
removal. The data suggest that inorganic mercury poisoning from dental
amalgam does affect the mind and emotions.

INTRODUCTION

Mercury Poisoning and Psychological Disorders

Evidence linking mercury exposure to psychological disorders has been
accumulating over the past 60 years. Psychological symptoms of mercur?/
poisoning are erethism’ (irritability, excitability, outbursts of temper and quarrel-
mgg, extreme shyness and avoidance of strangers, anxiety, tension, depression,
and forgetfulness. In severe cases, hallucinations, suicidal tendencies, melancho-
lia, and manic-depressive psychosis may occur.

Mercury poisoning disrupts the emotional sphere and produces psychological
disorders as a result of mercury’s strong affinity for brain tissue. This paper gives
evidence that mercury from dental amalgam may be causing psychological
disturbances.

CasesofMercury-induced Psychological Disorders

During the last century, felt-hat makers were regularly exposed to mercuric
nitrate. They became known as “Mad Hatters” because of the emotional
problems they developed, including sudden anger, drowsiness, depression, loss of
memory, timidity, insomnia, hallucinations, delusions, and mania. In 1941,
brain damage due to mercury poisoning was identified as the cause of the Mad
Hattersxndro_me.z _ _ o

Mar azati3reported on the psychological evaluations of 6,530 Iragi patients
hospitalized after exposure to an organic mercury pesticide. Of 53 mercury-
poisoned patients in one hospital, 26 revealed psychological disorders. They were

*Based on Ph.D. Dissertation in progress at Colorado State University in the Department of
Physiology, titled “ The Relationship between Mercur/ from Dental Amalgam and Health.”
*1336 W. Oak Street, Fort Collins, CO 80521

AmericanJournal of Psychotherapy,Vol. XLIII, No. 4, October 1989
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dePressed, lacked interest, manifested auditory or visual hallucinations, had
deficient concentration and poor short-term memory. Of the 43 mercury-
poisoned patients in another hospital, 3L were depressed and 19 showed
irritability/

Mercury poisoning at Miniinala Bay in Japan (now called Minimata
Disease) resulted in an increase in the number of babies who developed cerebral
palsy and mental retardation. Of the 400 babies born during the time of the
mercury poisonings, 24 developed cerebral palsy and many developed mental
retardation.2 Mercury passes easily through the Tplacenta and accumulates in the
fetus; therefore, neonates are more likely to suffer mercury toxicity than their
mothers.6

A Russian study of prenatal mercury poisoning found that 7 of 10 new babies
exposed to mercury in utero were mental(ljy retarded, while a report from Sweden
identified a mother who had eaten seed treated with alkyl mercury and was
unafTccted but her child was born with severe retardation.7

Workers exposed to mercury vapors in a thermometer factory exhibited a
wide range of psychological abnormalities, including forgetfulness, headaches,
imritability, poor concentration, and insomnia. They scored below established
norms on tests of intelligence, personality, and motor skills. After the exposure to
mercury had stopped, their test scores returned to normal within 20 months,
except for short-term memory, which remained impaired.8

Three dentists who were exposed to mercury in their practices developed
symptoms of irritability, excitability, fearfulness, restlessness, melancholy, depres-
sion, timidity, fatigue, weakness, indecisiveness, headaches, and hopelessness.
These symptoms disappeared after their mercury levels were reduced by
medication.9

Rats exposed to mercury vapor were found to increase their spontaneous
aggressive behavior. Mercury levelsas low as0.002 mg Hg / m3were sufficient to
induce behavior change.0 Anger isacommon symptom of mercury toxicity.

The evidence suggesting a relationship between psychological disorders and
mercury poisoning led Alzheimer’ disease researchers to compare post-mortem
brain-tissue samples of Alzheimers patients to a control group. They found
elevated levels of mercury in the Alzheimers samples. In fact, this mercury
imbalance is the largest trace-element imbalance that researchers have observed
to date. The source of the brain mercury is not known, but dental amalgam has

been suggested as a possible source.10

Mercury Poisoning and DentalAmalgam

Four factors led us to study the relationships among dental amalgam,
mercury poisoning, and mental health: (1) mercury’ affinity for brain tissue, Q)
the relationship between mercury poisoning and psychological disorders, (3) the
proximity of mercury-laden dental amalgam to the brain, and, (4) the release of

mercury vapor from the amalgam.
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Mercury is one of the most toxic metals since it disrupts most biological
systems as a result of its affinity for sulfhydryl groups, which are functional
components of most enzymes and hormones.” Over a long period, small amounts
of mercury exposure can produce the same devastating effects as a large dose in a
short time. Insidious long-term exposure to mercury can produce damage after
many years with no trace of the etiology of the problem.12

StockI3found that 3Mg/m' of mercury in the air during constant work did not
cause noticeable health symptoms except for people with hypersensitivity to
mercury. Daily mercury concentrations of 10-20 Mg/m3 in the work room
produced physical and mental symptoms in the majority of employees. However,
Stock reported that neurological symptoms associated with a mercury concentra-
tion of 2.1Mg/m3in expired air disappeared after amalgam removal.

In the United States and Europe, the maximum allowable mercury concentra-
tion is 50 Mg/m3in the air.12 This concentration is based on a daily exposure of 8
hours/day during a 5-day work week. In the Soviet Union and Sweden, the
standard is 10 Mg/m3

Nearly 80 percent of the world’s dental caries are filled with dental amalgam
(silver fillings). This unstable alloy is approximately 50 percent mercury and
continuously releases elemental mercury.1415

Inorganic mercury in amalgam may be methylated by bacteria, such as
streptococcus mutans, which also cause dental caries.16 Methyl mercury is one of
the most toxic forms of mercury.

According to GayX and Svare,15 mercury vapors are released from dental-
amalgam restorations. They found a direct correlation between the amount of
mercury released and the number of amalgams. More mercury (up to 87.5
Mg/m3) is released during chewing. Newer fillings release four times as much
mercury after chewing than before, and week-old fillings show a 17-fold increase
in mercury released after chewing.

Vimy and Lorschneiderl7 measured intra-oral mercury and calculated that
subjects with twelve or more occlusal amalgam surfaces received an average daily
dose of 29 Mg of mercury. Subjects with one to four amalgams received an average
daily dose of 9 Mg- These levels exceed many countries’ accepted standards for
environmental mercury exposure. Radies et al.18 analyzed the outer corroded
area of an amalgam that was depleted of mercury. His calculations suggested
that a mouth with many fillings could release up to 560 mg of mercury over
several years. If the loss took place over ten years, the daily dose would be 150
Mg., a very toxic dose.

Pleval found that the chewing surface of a 5-year-old amalgam had lost
almost half its mercury; a 20-year-old amalgam had no mercury left on the
chewing surface. Pleva, a corrosion scientist in Sweden, described his multitude
of health problems of 20-year duration. It was only after he had discovered the
corrosion of his amalgams that he began to suspect mercury poisoning. Within
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three months after amalgam removal, most of his mental health symptoms—
anxiety, irritability, indecision, tiredness, loss of interest, feeling old, resistance to
intellectual work, feeling stressed— disappeared.

Mercury's Path to the Brain

Mercury is released from dental amalgam as elemental mercury vapor. An
average of 75 to 80 percent of the elemental mercury vapor can be inhaled and
absorned through the alveoli of the lungs where it passes into the blood stream
rapidly and completely.62) Elemental mercury (Hg’) ﬁasses through the blood-
brain barrier before It is ionized and is retained within the brain. Dissolved
elemental mercury is detectable in the blood up to 15 minutes after exposure to
mercury vapor. Mercury vapor can remain in the blood for more than one
circulation and is oxidized by the catalase system to the toxic mercuric ion."

In studies of rats exposed to elemental mercury vapor, 20 percent of the
absorbed mercury remained in the brain after six months.2

Another avenue of mercury poisoning from dental amalgam may be by
absorption through the valueless cranial venous system. Mercury vapor may
settle down into the oronasal region and be absorbed directly into the venous
system to the brain. Stortebecker found evidence that mercury vapors are
deposited in the upper nasal part of the ethmoid region. Mercury could be
tran3ﬁorted via the filia olfactory to the olfactory bulbs on the base of the skull,
and then into the brain.

In animal experiments with mercury vapor, Stock Bmeasured a high concen-
tration of mercury in the olfactory lobe and frontal brain.

Eggleston et al.2 confirmed this finding in humans by performing post-
mortem anaIKses on various brain regions. He found higher concentrations of
mercury in t eoIfactorK region and pituitary gland in humans with amalgams
compared to those without. He also found a direct correlation -between the
number of amalgams and the mercury concentrations in the brain.

MEYHOD

The strong evidence linking dental amalgam with mercury poisoning and
associated psychological disorders led us to design a study that evaluated the
mental health of subjects with and without dental amalgam.

Subjects

We selected 70 subjects from respondents toads in the local college newspaper;
23 subjects volunteered from student physiology labs; and 0 came from a local
fraternity house. None was paid.

The amalgam and nonamalgam groups were matched for sex and age. Of the
101 subjects, 50 (30 females and 20 malesg had amalgams and 51 (30 females and
21 males) had no dental fillings. The average age of the nonamalgam group was
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22.35 compared to 23.28 for the amalgam group. The males averaged 10.1
amalgams and the females 9.8.

Mercury Tests

A hair sample from the nape of the neck and a urine specimen, the first upon
arising in the morning, were obtained from each subject and analyzed for
mercury content (Table 1).

Mental Health Questionnaires

Volunteers completed two mental-health questionnaires designed to evaluate
their subjective perception of their mental status. One survey was completed at
home and the other while waiting for lab testing.

Health guestionnaire 1(Table Il) asked subjects to rate their stress tolerance,
stress level, emotional and physical health, their happiness, peace of mind,
reading comprehension, and grade-point average.

Health questionnaire 1l (see Table IIl) asked whether the respondent
experienced emotional or psychological symptoms, such as sudden anger, depres-
sion, irritability, suicidal tendencies, or frequent anxiety. It evaluated additional
psychological distress symptoms, including lack of interest, shyness, nightmares,
forgetfulness, lack of confidence, nervousness, fear, loss of memory, and indecisive-
ness.

In addition to the test groups, a mental-health questionnaire also was sent to
nearly 300 subjects who had their amalgams removed by a Utah dentist.
Eighty-six of them responded, including 60 females and 26 males who averaged
40.41 years in age. This aspect of the study was not controlled and the
epidemiological information acquired did not account for any placebo effect.
Subjects were asked to list any mental health symptoms they had. within the year
before amalgam removal. They were then instructed to evaluate such symptoms
after amalgam removal by stating if they had improved, got worse, were
eliminated, or did not change. The mean number of amalgams reported removed

TABLE T
MERCURY IN TISSUE
%
Non- Differ-  Signific-

SxIL  Amaleam  S.D. ence  ance (Pl
Hair
Mercury  1.43 0.50 1.13 0.54 26.5% 0.008
(ppm)
Urine

Mercury 3.70 3.78 1.23 179 201% 00002

(ppb)
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|AJBLE JU |
IEALIJULIMJESIIO.MMIREJI

Non- Signific-

Qucstion Amalgam S.D.  Amalgam ancelP )
MENTAL
1. Stress Tolerance* 1.76 0.67 1.70 0.63 0.296
2. Amount of Stress* 2.30 0.55 2.41 0.54 0.157
3. Emotion Level* 2.13 0.49 2.26 0.61 0.122
4. Health** 8.36 1.50 8.15 1.03 0.220
5. Happiness** 8.48 1.09 8.02 1.41 0.047
6 . Peace of Mind** 8.02 1.36 7.54 1.76 0.075
7. Reading

Comprehension:

Good 41 35

Average 5 12

Poor 0 0 0.04
8 . Grade Point

Average 3.15 0.44 3.07 0.36 0.196

(on a 4.0 scale)

*(1 good, 2 average, 3 poor)
**(scale 1-10,10 best)

was 10.77 and the last amalgam removal averaged 9.95 months before they

completed the questionnaire.

Physical Assessments
A dental assistant and dental hygienist recorded the dental status of each

subject. A complete blood count, which included a hemoglobin count, was taken

for each subject.

Data Analysis
The data were analyzed by chi square, an analysis of variance, Pearson

Correlation Coefficient, and Spearman Correlation Coefficient.

RESULTS

Mercury in Tissues
The tissue levels of mercury were 201 percent higher (P = 0.0002) in urine
samples of the members of the amalgam group and their haar mercury levels were
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IABLEJL LEA| TH QUESTIONNAIRE |

Non-
Svmptoms Amalgam Amalgam  SignfiCAQEC-(BI
n=48 n=47

EMOTIONAL AND MENTAL

1. Sudden Anger 1 10 0.0046
2. Depression 7 18 0.008
3. Wish you were dead 2 4 0.327
4_ Irritability 9 19 0.018
5. Suicidal Tendencies 1 4 0.173
6 . Divorced 0 1 0.495
7. Frequent Anxiety 9 13 0.225
TOTAL 29* 69* 0.007

*_60 symptoms/subject
**1_.47 symptoms/subject

145% more symploms/subject in amalgams group.

26.5 percent higher (P = 0.008) in hair samples (Table D). Within the amalgam
group, urine mercury correlated directly with the number of fillings (r = 0.46,
P = 0.001) as did hair mercury (r = 0.23, P = 0.09). These findings support
those of Abraham,22 who found higher blood-mercury lewels in amalgam-bearing
subjects, and Svare and Peterson,24 who measured a decrease in blood-mercury

levels after amalgam removal.

Mental Health Questionnaire /

Amalgam subjects reported being significantly less happy and having less
peace of mind; they rated their reading comprehension as being significantly

lower (Table |). Although not at a significant lewel, they rated themselves as
being less healthy, having more stress, and being more emotional than nonamal-

gam subjects.

MentalHealth Questionnaire Il

The amalgam subjects reported more emotional-distress symptoms (145%).
They indicated significantly more episodes of sudden anger, depression, and
imitability. Suicidal tendencies and anxiety were also found more frequently in
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the amalgam group (Tal)lc 111). They experienced more nightmares (amal-
gam = 7, nonamalgam = 4, P = 0.285), were more nervous (amalgam = 12,
nonamalgarn = H, P = 0.26), experienced fear (amalgam = 6, nonamalgam =
3, I* = 0.26), had poorer concentration (amalgam = 12, nonamalgarn = 8, P =
0.26), lacked confidence (amalgam = 10, nonamalgarn = 5 P = 0.15), had
more difficulty making decisions (amalgam = 10, nonamalgarn = 6, P =
0.196), had poorer attention (amalgam = 7, nonamalgarn = 4, P = 0.285), and
were more forgetful (amalgam = 10, nonamalgarn = 8, P = 0.438). While
these symptoms are not individually statistically significant between groups,
when all these symptoms are totalled, the amalgam group reported 60.9 percent
more symptoms.

When lifestyle was assessed, the amalgam group appeared to have a poorer
lifestyle defined by these factors: They craved and ate more sweets (amalgam =
10, nonamalgarn = 6, P = 0.21), smoked more cigarettes (amalgam = 6,
nonamalgarn = |, P = 0.08), consumed more alcohol (>1 alcoholic drink daily,
amalgam = 5, nonamalgarn = 3, P = 0.38), and drank more coffee (>2 cups of
coffee daily; amalgam = 14, nonamalgarn = 9, P = 0.175) than the nonamal-

gam group.

Amalgam-removed Group Responses

Not all 86 respondents in the with amalgam-removed group responded to
each question. Sixty-seven (80%) of 84 reported they felt better since removal; 78
(91%) of 86 were glad they had undergone the removal, and 76 (88%) of 86 said
they would undergo the procedure again (Table 1V). Only three subjects reported
feeling worse after removal.

After removal, subjects reported they were 47.8 percent more tolerant to stress
with 53 (68%) of 78 respondents of the group reporting belter tolerance; 35 (44%)
of 79 respondents felt they were less emotional. Health improved in 63.8 percent
of the volunteers following amalgam removal and no one reported deterioration
in health. The subjects in the whole group reported their health improved by an
average of 26.2 percent. Happiness and peace of mind improved in 46 (58%) of
79 respondents. The overall group rated themselves as 26.4 percent happier and
felt they had 27.6 percent more peace of mind.

The 86 subjects reported a total of 409 psychological symptoms before
removal. Within an average of ten months after removal. 275 (67%) of the
symptoms improved, 62 (15%) were eliminated, 61 (15%) did not change, and 10
(3%) got worse.

Of 31 subjects reporting sudden anger, 28 (90%) said that emotion had
weakened or was eliminated. Depression was reported by 38 subjects before
removal, and 32 (84%) of depressive symptoms were improved or eliminated.
Irritability, a common result of mercury exposure, lessed in 29 (83%) of 35
subjects after removal. Many other symptoms associated with mercury toxicity
improved after amalgam removal; frequent anxiety was lessened or eliminated in
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TABLE IV
HEALTH QUESTIONNAIRE |
AFTER AMALGAM REMOVAL
A. Feeling Better: Yes -67 (80%); No =17 (20%)

On ascaleof 0% to 100%, the subjects said they feltan average of48%
better after removal. The 67 subjects which feltbetter, felt 59% better.

Feeling Worse: Yes - 11 (14%); No -70 (86%)
Of the 11 subject who said they felt worse, 9 said they also felt better
after removal . Some said they feltworse immediately after removal, then
felt better. Only 3 felt worse after amalgam removal than before. On a
scale of 0% to 100%, the 11 subjects that feltworse said they felt21%
worse, but said they felt47% better on the "feeling better" question.

Adverse Effects: Yes-30 (37%); No -52 (63%)
Most adverse effects were minor, and cleared up shortly after amalgam

removal .

Are vou glad vou had vour amalgams removed?
Yes-78 (91%)
No -1 (1%)
No Response -7 (8%)

Ifvou had todo itagain, would vou have vour amalgams removed?
Yes -76 (88%)
No -8 (9%)
No response -2 (2%)

Did vou have any gold filling in vour mouth at the same time vou had
amalgam fillings?

Yes -32 (37%)

N o -50 (58%)

No Response -4 (5%)

Do vou crave sweets?

Before removal: Yes -49 (60.4%); No -32 (39.5%)

After removal: Yes -32 (39.5%); No -33 (40.7%);
Less - 16(19.8%)
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31l (89%) of 35 subjects; nervousness declined in 23 (82%) of 28 patients;
nightmares got better in all 12 subjects; all 10 subjects who reported suicidal
tendencies said that condition was improved or eliminated; forgetfulness im-
proved in 20 (63%) of 32 subjects; while 19 (73%) of 26 subjects reported their
memory improved; and confidence increased in 21 (84%) of 25 volunteers who
had their amalgams removed. Before amalgam removal. 49 (60,4%) of the 81
respondents craved sweets and, after removal, only 30 (39.5%) did.

Subjects with amalgams tired more easily compared to nonamalgarn volun-
teers (amalgam =11, nonamalgarn = 2, P = 0.007) and more amalgam sub-
jects complained of being tired in the morning (amalgam = 25,
nonamalgarn = 10, P = 0.001). After amalgam removal, 18 (53%) of 34 sub-
jects said their fatigue was improved or eliminated, and they were not as tired in
the morning. Another 21 (54%) of 39 subjects said they did not tire as easily.

DISCUSSION

Dental Amalgam and Mercury Toxicity

The relationships between dental amalgam, mercury poisoning, and psycho-
logical disorders are provocative and may have significant implications for
effective mental health treatment. Although the number of subjects in this study
is small (50 subjects with amalgam and 51 subjects without), the results are
statistically significant and warrant additional research.

Our data demonstrate that tissue levels of mercury are higher in amalgam-
bearing subjects. Dental amalgam produces higher concentrations of mercury in
the blood, which may be deposited in the brain, as Eggleston found in a
post-mortem study.2

The toxicity of mercury in the brain and the psychological symptoms that
result are well established in the cases reviewed here. The psychological symp-
toms of mercury poisoning occurred significantly more often in the amalgam
group in our study, suggesting that mercury toxicity from the breakdown of
dental amalgam could be a cause of psychological disorders. Amalgam subjects
reported more irritability, depression, fatigue, suicidal thoughts, anxiety, sudden
anger, fear, nervousness, and memory loss than subjects without amalgam.

If mercury toxicity from dental amalgam causes psychological distress symp-
toms, removal of the amalgam should alleviate the symptoms, a finding that is
supported by reports from 86 amalgam-removal subjects. These subjects found
that 82 percent of their psychological disorders were either improved or elimi-
nated after amalgam removal within an average of 10 months.

Mercury and Stress

Stress is now recognized as one of the leading causes of health problems.
Most of the mental health problems caused by mercury are stress symptoms such
as anger, irritability, and anxiety. The ability to manage stress is directly related
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to a person’s mental health. More than 68 percent ol (lie subjects reported their
stress tolerance improved after amalgam removal. Perhaps their 48 percent
greater tolerance to stress after amalgam removal would explain their increase in
reported happiness, peace of mind, and improved mental health. This evidence
suggests that the environmental stress of mercury from dental amalgam could be
an unrealized burden, resulting in adverse mental-health ellects.

Mercury and Fatigue

Fatigue is characteristic of mercury toxicity. The subjects with amalgam
complained significantly more of tiring easily and feeling tired upon awakening
compared to the group without amalgams. One hypothesis to explain this fatigue
is the significantly lower hemoglobin counts of amalgam-hearing subjects found
in this study. A significant correlation was found between high urine mercury
levels and low hemoglobin levels (r = 0.42, P = 0.003).

This evidence suggests that mercury may impair hemoglobin’sability to carry
oxygen, which would produce fatigue. Hemoglobin has a number of key
sulfhydryl groups, which may attract mercury. We also found that mercuric
chloride causes free oxyradicals in the hemoglobin molecule which contributes to
an increased oxidation rate and the destruction of the molecule. This may
explain why fatigue symptoms improved or were eliminated in 18 (53%) of 34
subjects after amalgam removal.

Mercury and Memory

Amalgam subjects reported poorer reading comprehension. Forty-five per-
cent of the respondents whose amalgams were removed, felt their reading
comprehension improved. Inorganic mercury toxicity causes a loss of short-term
memory.8 This mercury-related memory impairment may underlie the poor
reading comprehension. Correlative evidence for this hypothesis comes from a
Department of Education study that found children’sreading comprehension had
improved since 1971—a time of decreasing dental caries in children.5

Mercury and Pre-menstrua! Syndrome

In this study women with amalgams reported significantly more menstrual
difficulties than those without (amalgam = 16, nonamalgarn = 10; P = 0.09).
Of 12 women reporting menstrual disorders whose amalgams were removed, 9
said their problems were improved or eliminated after removal. Lamperti's study
of the hamster found that mercuric chloride suppressed progesterone levels and
affected the estrous cycle.26 Mercury retarded the follicular development in the
ovaries and damaged the luteal cell membrane of the corpus lutea, which is
necessary for steroid production. Lamperti concluded that “mercury directly
afTected the responsiveness of the ovary and pituitary to hormonal stimulation.”
Many emotional and mental problems are associated with premenstrual syn-
drome.
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Mercury and Lifestyle

The lifestyle questionnaire found the lifestyle of the amalgam group to be
poorer than the nonamalgarn group. They craved and ate more sweets, smoked
more cigarettes, drank more coffee, and consumed more cohol. Gould this
lifestyle contribute to the poorer health of the amalgam subj” ts or is it the result
of mercury toxicity from dental amalgam? Maybe both. We hypothesize that if
people are nervous, depressed, angry, and tired—as amalgam-bearing subjects
are—they might drink more coffee as a stimulant to fight fatigue, smoke more
cigarettes as a nervous habit, and drink more alcohol because they are depressed.
Emotional problems can lead to substance abuse, and a link may exist between
mercury toxicity and these problems.

SUMMARY

The most common symptoms of inorganic mercury poisoning are related to
mental health. The data presented here suggest that the release of mercury vapor
from dental amalgam may cause mercury toxicity and produce psychological
distress symptoms. Dental mercury, which is universally used, may be a
significant health hazard. Psychotherapists should consider mercury toxicity as a
possible cause in the treatment of psychological disorders from mild stress-related
complaints to cases of schizophrenia, paranoia, and the other severe psychological

diseases.
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Recoveries reconsidered
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ENTAL HLLINGS COVPARE

Cost Typical Inckrea}sed
er lifespan Visits Matches Resistant Risk of Pescu?rem

filling O (years) to Install tooth color to wear fracture decay @
Amalgam $51 10-20 1 No Yes Medium No
Composifo 64 3-10 BB 1 Yes No Medium Yes
Ceramic 404 10 ficr more Yes YesO High Yes
Gold 361 20 or mor6 2 cr more No Yes Low NO
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FOA Pandl Considers Safety of Dental Ardgans

FDA's Dental Devices Pandl not today to discuss recent research ad
patient case reports- related to the possible hazards associated with dental
aslggn fillings.  The pand wes asked to address whether the meraury In
ardgamnfillings can posa a risk to patients ad to advise the agency an the
types of studies needed to further assess the safety of these devices.

Tre following nay e used to respad to questions.

Saeveral clinicians, patients, researchers, manufacturers ad
organizations. Including the Anerican Dental Association ad the National
Institute for Dental Research, eqoressed their views on possible hazards ad
research needs In thU area. The pard reviewed recent animel studies ad
hunan case reports which have raised questions about the continued use of
these devices. «r'

The panedl conduded that nore of the data.presented dons &direct
hezard to huras from dental avdgans. Honever, the panel agreed that the
studies presented did raise questions that warrant further research, Tre
pand reconmenced that HOA establish a special working group to identify the
kinds of animal ad huren studies nesded to amswer the question of ardgam
safety. This group would wark in collaboration with other research
organizations such as the National Institute for Dental Research.

Tre panel's recomrendations are not binding, but ADA will take them
uder consideration. HDA agrees with the pang} that additional research 1s

HXE= &
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Page 2, T31-15, Dental Arvdgars
nesded to resolve unamswered questions about ardgam safety.  In the nonths
to aora, HAwill dedde an the best nears of assuring that this research is
uthtaden

In tho meantime, FOA duos not advise that Individuals ask dentists to
renoe their ardgans. HA agrees with tho advisory panel that there 1s o
valid data to denonstrate clinical harm to patients from andlgans, or that
having them removed will prevent adverse health effects or reverse the
ocourse of existing diseases.

Dental avdlgans, a mixture of sliver ad mercury, have been used for
over 150 years. The nercury allons the avdgam to flow snoothly Into the
dental cavity. This material 1s Ideal for cavities becase 1t adheres
tightly to the cavity, sets up hard ad resists abrasion.
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P.O. Box V
<2au, Alaska
09811
(907)465-2679

Interim:
165 E Parks
Highway
Wasllla, Alaska
99687
(907)373-2878

Senate
District

TO

FROM

DATE

RE

Senator Curt Menard

Senator Arliss Sturgulewski
Chair - Senate Health, Education
and Social Services Committee

Senator Curt Menard

March 25, 1991

Additional packet materials for:

SB 125: MAn Act relating to pharmacies
located outside of the state"

Thank you for scheduling a public hearing on the

above referenced bill.
additional

1.

2.

3.

4.

5.

6.

7.

Please find attached
information for the committee packets.

Letter of support: Alaska Pharmaceutical

Association

more adverse
April 1990

More drug use,
Senior Voice,

""*Seniors:
reactions"

Letter of support for 1990 bill [HB 508]: Legal

counsel for Medco Containment Services

Letter from Dept, of Administration regarding
1990 bill [HB 508]: Legislation will not effect
state health insurance plan

Research dated January 26, 1990
Research dated February 6, 1990

Suggested amendments to SB 125

WE SUPPORT

MADE IN
ALASKA
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While n
Session:
P.O. Box V
*Juneau, Alaska
99811
(907)465-2679

Interim;
165 E Parks
Highway
Wasllla, Alaska
99687
(907)373-2878

Senate
District

Alaska State Legislature

Senator Curt Menard

TO: Senator Ariiss Sturgulewski
Chair - Senate Health, Education an
Social Services Committee

FROM: Senator Curt Menard
DATE: March 7, 1991
RE: SB 125 "An Act relating to pharmacies

located outside of the state"

I am writing to request that the above referenced
bill be scheduled for a hearing before the Senate
Health, Education and Social Services Committee at
your earliest convenience.

There is a growing number of mail order pharmacies
doing business in the state who are not accountable
to their Alaskan customers. SB 125 adddresses this
consumer protection problem and provides reassurance
to Alaskans who rely on those services.

This legislation requires any pharmacy located
outside of the state that ships, mails, or delivers
prescription drugs into Alaska on a routine basis to
register with the Alaska State Board of Pharmacy.

In order to register the pharmacy must provide
specific documents that indicate compliance with
licensing requirments in their home jurisdiction.
The bill sets reasonable standards of disclosure to
the Alaska Board of Pharmacy.

The most important requirement of this bill is the
provision for out of state pharmacies to provide a
toll free telephone services at least 40 hours a
week and at least six days a week. When questions or
problems resulting from prescription medication
arise, It is imperative that the customer or medical
responder be able to contact the dispensing
pharmacist.

This legislation provides important measures to
protect the health, safety and welfare of Alaskan
consumers. Your support is greatly appreciated.



AMENDMENT

OFFERED IN THE SENATE
TO: SB 125

“"Page I, line 5:
Following "that™:
Insen "regularly”
Following "drugs":
Delete "into"

Insen "to consumers in"

Page 2, line 14, following "state™:

Insen "and subject to this section”

Page 2, line 18, following "that":

Insen "is subject to this section but"

Page 2, following line 29:

Insen a new subsection to read:

7-LS0713VU
Bannister
03/22/91

BY SENATOR MENARD

"(g) The board shall by regulation define "regularly” for this section.”

APage 3, line 5:

Delete "other than a nonprescription drug"

Insert "that requires a physician’s prescription before it may be dispensed"



