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December 27, 1991

Dear H . E.S.S. C o m m i t t e e  Member:

I a m  s u b m i t t i n g  this r e s p o n s e  to c l a r i f y  some of the m i s i n f o r m a t i o n  
that was h e a r d  in t e s t i m o n y  on Friday, N o v e m b e r  22, 1991 on SB 123.

I will s p e c i f i c a l l y  r e s p o n d  to the C a l g a r y  S h e e p  S t u d y  on m e r c u r y  
from d e n t a l  a m a l g a m s  and to d i e t a r y  mercury.

S heep w e r e  s e l e c t e d  as an an i m a l  m o d e l  for the m e r c u r y  a m a l g a m  
vapor s t u d i e s  because:

1. th e y  ch e w  with t h e i r  molars.

2. it has been a c k n o w l e d g e d  by the r e s e a r c h e r s  that s h e e p  may 
ch e w  mo r e  than the a v e r a g e  h u man but the p u r p o s e  of

this a n i m a l  m o del was to d e m o n s t r a t e  w h e t h e r  a p h e n o m e n o m  
is v a l i d  u n d e r  what may be e x a g g e r a t e d  c o n d i t i o n s  such as 
b r u x i s t  (people g r i n d / c l e n c h  t heir t e e t h  i n c e s s a n t l y ) , 
h a b i t u a l  g u m  chewers, etc.

3. th e y  were less e x p e n s i v e  th a n  p r i m a t e  s t u dies (monkeys)

4. t h e y  are an e x c e l l e n t  m o d e l  to i n i t i a t e  the s t udy

5. t h e i r  a v a i l a b i l i t y  for ti s s u e  b i o p s y  and a u t o p s y  studies.

A f t e r  the m e r c u r y  a m a l g a m  c o n t a m i n a t i o n  was d i s c o v e r e d  in the s h eep 
model, e x p e r i m e n t s  were then i n i t i a t e d  in m o n k e y s  a n d  humans.

I N T R O D U C T I O N  TO T H E  SHEEP A N D  M O N K E Y  S TUDY

Pl e a s e  r e f e r  to the o r i g i n a l  1989 s h e e p  s t u d y  "Dental s i l v e r  t o o t h  
fillings: a s o u r c e  of m e r c u r y  (Hg) e x p o s u r e  r e v e a l e d  by w h o l e - b o d y  
image scan and ti s s u e  analysis". Not i c e  p h o t o g r a p h  on p a g e  2643, 
fi g u r e  2.

Pl e a s e  r e f e r  to " W h o l e - b o d y  i m a g i n g  of the d i s t r i b u t i o n  of m e r c u r y  
(Hg) r e l e a s e d  fr o m  dental fil l i n g s  into m o n k e y  t i s s u e s . "  T u r n  to 
pa g e  3258 figure 1.

Pl e a s e  n o t e  the s i m u l a r i t i e s  of r e s e a r c h  f i ndings on the sheep 
study, p a g e  2 6 4 4 , table 1 a n d  pa g e  3258 t able 1 from the m o n k e y  
study of m e r c u r y  (Hg) c o n t a m i n a t i o n  from a m a l g a m  fillings.

You will a l s o  see a copy of "Me r c u r y  from d e n t a l  s i l v e r  t o o t h  
fil l i n g s  impairs sheep ki d n e y  function". Pl e a s e  note figure 1 on 
page R1011.



Both p u b l i s h e d  s h e e p  stud, as where c r i t i q u e d  as "flawed" on Friday, 
N o v e m b e r  22 1991, testmcn_ on S.B. 123.

The m o n k e y  s t u d y  was n e ver m e n t i o n e d  by the SB 123 a n t a g o n i s t s  
b e c a u s e  m o n k e y s  are e x c e l l e n t  a n i m a l s  to s tudy c o r r e l a t i o n s  with 
h u m a n s  and, therefore, must be i g n o r e d  b y  the o p p o s i t i o n  to improve 
t h eir p o s i tion.

D i e t a r y  t l a n c u r y  a s  C o m p a r e d  L q R e n t a l  A m a l g a m  M e r c u r y

As of M a y  of 1991, there h a v e  been ov e r  8 s c i e n t i f i c  s t u dies 
a c t u a l l y  m e a s u r i n g  the am o u n t  of m e r c u r y  v a p o r  b e i n g  r e l e a s e d  from 
a m a l g a m  d e n t a l  fillings under v a r i o u s  c o n d i t i o n s .  The mo s t  recent 
e v a l u a t i o n  of ALL E X I S T I N G  D A T A  F R O M  A R O U N D  THE W O R L D  is c o n t a i n e d  
in t h e  W o r l d  H e a l t h  O r g a n i z a t i o n  1991 d o c u m e n t  t i t l e d  
E n v i r o n m e n t a l  H e a l t h  C r i t e r i a  118 - I n o r g a n i c  M e r c u r y .  The W.H.O. 
task g r o u p  c o m p r i s e d  of w o r l d - c l a s s  t o x i c o l o g i s t s  a n d  s c i e n t i s t s  
c o n c l u d e d  that d e n t a l  a m a l g a m s  we r e  the g r e a t e s t  source of  m e r c u r y  
v a p o r  e x p o s u r e  to humans. De n t a l  a m a l g a m s  are r e s p o n s i b l e  in 
c a u s i n g  the d a i l y  intake a n d  r e t e n t i o n  of m e r c u r y  vapor.

D e n t a l  a m a l g a m  = 3.0 to 17.0 m i c r o g r a m s  p e r  d a y  (mercury
vapor)

F i s h  a n d  s e a f o o d  = 2.3 m i c r o g r a m s  p e r  d a y  (methyl mercury) 
O t h e r  foods = 0.3 m i c r o g r a m s  p e r  d a y  (inorganic mercury)
A i r  a n d  w a ter = n e g l i g i b l e  traces

The c o m m i t t e e  a l s o  n o t e d  that, for m e r c u r y  vapor, a s p e c i f i c  no- 
o b s e r v e d - e f f e e t  level (NOEL) c ould not be est a b l i s h e d ,  m e a n i n g  
that no  level of e x p o s u r e  of m e r c u r y  v a p o r  can be c o n s i d e r e d  
h a r m l e s s .

A c c o r d i n g  to C r a i g ' s  t e x t b o o k  on d e n t a l  materials, the a v e r a g e  
a m a l g a m  c o n t a i n s  780 m i l i g r a m s  of mercury. So, if we a c c e p t  the 
p u b l i s h e d  r e s e a r c h  of the h i g h e s t  d a i l y  dose of m e r c u r y  vapor, 
w h i c h  is 27 m i c r o g r a m s  p e r  day, that w o u l d  p r o v i d e  9855 m i c r o g r a m s  
per year. 780 m i l i g r a m s  e q u a t e s  to 7 8 0 ,000 m i c r o g r a m s .  If we 
d i v i d e  9855 into 780,000 we get 79.15. That m e a n s  one a m a l g a m  
d e n t a l  f i l l i n g  c o u l d  p r o v i d e  a h u m a n  w i t h  27 m i c r o g r a m s  of  n o x i o u s  
m e r c u r y  v a p o r  for 79 years!

P l e a s e  r e v i e w  the e n c l o s e d  a r t i c l e  n a m e d  "The R e l a t i o n s h i p  b e t w e e n  
M e r c u r y  f r o m  D e n t a l  A m a l g a m  and M e n t a l  H e a l t h "  by Ro b e r t  L.
S i b l e r u d  M.S.. The m e r c u r y  a m a l g a m  is the f i l l i n g  of c h o i c e  at 
A . P . I . , o u r  p e n a l  institutions, P u b l i c  H e a l t h  S e r v i c e  De n t a l  
Clinics, all N a t i v e  Dental C l i n i c s  and W e l f a r e  M e d i c a r e  Clinics.

T h e s e  r e s u l t s  were pe e r  r e v i e w e d  and p u b l i s h e d  in p r e s t i g o u s  
s c i e n t i f i c  journals and are in m a r k e d  con t r a s t  to o p i n i o n s  r e c e n t l y  
p r o n o u n c e d  by the s p o k e s p e o p l e  for the d e n t a l  p r o f e s s i o n  and the 
A m e r i c a n  De n t a l  Association.



I b e l i e v e  d e n t i s t s  have the r e s p o n s i b i l i t y  to the d e n t a l  c o n s u m e r  
to ma k e  c e r t a i n  that they are a ware of the se facts. O u r  
r e s p o n s i b i i i t y  as health care p r o f e s s i o n a l s  are to t h o s e  that are 
most s u s c e p t i b l e  i n c l u d i n g  w omen of c o n c e p t u a l  age, p r e g n a n t  women, 
n u r s i n g  mothers, children, and t h ose of c o m p r o m i s e d  health.

We all have the r i g h t  t o  k n o w  a n d  the r i g h t  of f r e e d o m  of  
c h o i c e  as A m e r i c a n  cit i z e n s  and c o n sumers.

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

Respec t f u l l y ,

B u r t o n  A. Miller, D.D.S.

Enel: D e n t a l  "silver" t o o t h  fillings:...
W h o l e - b o d y  imaging of the d i s t r i b u t i o n . . . .
M e r c u r y  from dental "silver" t o o t h . . . .
T h e  R e l a t i o n s h i p  b e t w e e n  Mercur y . . . .
L e t t e r  f r o m  U n i v e r s i t y  of So. F l o r i d a  
T a p e  C a s s e t t e  "The Q u i c k s i l v e r  Smile"
V i d e o  C a s s e t t e  "CBS Mews 60 M i n u t e s  "Is T here P o i s o n

In Your Mouth" A i r d a t e  12/16/90

» \

Burton A. Miller, DDS
Health Centered Dentistry

O llice  (907) 258-1390 
Res 338-5609

550 West Seventh Avenue, Suite 1390, Anchorage. Alaska 99501



S e n a t o r  A r l i s s  S t u r g u l e w s k i  
3 1 1 1  C S t r e e t  
A n c h o r a g e ,  A l a s k a  9 9 5 0 3
Dea r  S e n a t o r  S t u r g u l e w s k i :
You a r e  c u r r e n t l y  s e r v i n g  on a S e n a t e  c omm i t t e e  t h a t  i s  
r e v i e w i n g  SB 1 2 3 ,  s p o n s o r e d  by S e n a t o r  P a t  Rode y .  T h i s  
b i l l  s t a t e s ,  "A l i c e n s e e  may n o t  p r o v i d e  a d e n t a l  f i l l i n g  
w i t h o u t  f i r s t  o b t a i n i n g  w r i t t e n  p e r m i s s i o n . . . "
I o p p o s e  t h i s  l e g i s l a t i o n  f o r  a number  o f  r e a s o n s .  F i r s t  
o f  a l l ,  t a r g e t i n g  t h e  d e n t a l  p r o f e s s i o n ,  and s p e c i f i c a l l y  
a f i l l i n g  m a t e r i a l  t h a t  has  been used s u c c e s s f u l l y  f o r  150+ 
y e a r s  i s  n a r r o w  mi nded .  E v e r y  h e a l t h  c a r e  p r o v i d e r  s h o u l d  
i n f o r m  h i s  p a t i e n t s .  P a t i e n t s  s h o u l d  be e d u c a t e d  t o  q u e s t i o n  
any and a l l  t r e a t m e n t  t h e y  r e c e i v e .
The f ew d e n t i s t s  who a r e  p r o p o n e n t s  o f  t h i s  l e g i s l a t i o n ,  I 
b e l i e v e  h ave  f a l t e r i n g  p r a c t i c e s  and s ee  t h e  ama l gam c o n t r o ­
v e r s y  as  a way t o  r a i s e  t h e i r  p r o d u c t i v i t y . These d e n t i s t s  
t e s t  t h e  l e v e l s  o f  m e r c u r y  i n  t h e  ama l gam f i l l i n g s  and c h a r g e  
f o r  t h i s  s e r v i c e .  Th en ,  t o  c o u n t e r a c t  t h e  s uppo s e d  i l l  e f f e c t s  
o f  t h e  m e r c u r y ,  w h i l e  r e mo v i n g  t h e  ama l gam,  t h e y  r un  an IV 
o f  V i t a m i n  C wh i ch  c o s t s  a p p r o x i m a t e l y  $ 1 5 0 . 0 0  f o r  e ach  q u a d r a n t  
o f  t h e  mouth t h a t  i s  d o n e .  The s e  d e n t i s t s  a d v o c a t e  c o m p o s i t e  
r e s t o r a t i o n s , wh i ch  do c o s t  much mor e  t h a n  ama l gam f i l l i n g s ,  
b e c a u s e  t h e y  t a k e  t w i c e  as  l o n g  t o  p l a c e  and t h e  m a t e r i a l s  
c o s t  mo r e .  C omp o s i t e  r e s t o r a t i o n s  have  a much h i g h e r  i n s t a n c e  
o f  p o s t - o p e r a t i v e  s e n s i t i v i t y ,  as t h e  f i l l i n g  e x p a nd s  and 
c o n t r a c t s  w i t h  t e m p e r a t u r e s  a t  a d i f f e r e n t  r a t e  t h a n  t h e  t o o t h .  
C o mp o s i t e  r e s t o r a t i o n s  have  imp r o v e d  g r e a t l y  o v e r  t h e  y e a r s ,  
bu t  t h e  ADA s t a t e s  t h a t  r emo v a l  o f  ama l gams w i t h  a p r o m i s e  o f  
c u r i n g  p h y s i c a l  a i l m e n t s  i s  u n e t h i c a l .
I hope  t h a t  A l a s k a  d o e s  n o t  r e c e i v e  t h e  d i s t i n c t i o n  o f  b e i n g  
t h e  f i r s t  s t a t e  t o  p a s s  t h i s  f a r - r e a c h i n g  l e g i s l a t i o n  t h r o u g h  
o u r  S e n a t e .

November 27, 1991 0 k

Si  nee r e  1 v ,

C h e r y l  A. Ginn 
3 7 0 0  C a r l e t o n  Avenue 
A n c h o r a g e ,  A l a s k a  9 9 5 1 7  
( 9 0 7 ) 5 6 2 - 2 5 1 2
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Sclonaia)
r e a t o r a t i o n a  worn r« j

'” """* ™ " -‘»  s t t . s - ; k
" E f f e c t  o f  D t s n t i i I  .  ,  " “ t w i n i , .  9 7 9 9

T h i s  l e t t e r  i s  a  r e b u t t a l  t o  t h e  w o r k  b y  L a r s s o n  a n d  S a g n l i n  

( L a n c e t ,  H o v .  1 7 ,  1 9 9 0 : 1 2 5 1 )  d o w n p l a y i n g  t h e  r o l e  o f  f e t a l  m e r c u r y  

e x p o s u r e  f r o m  m a t e r n a l  m e r c u r y  a m a l g a m B .  F r o m  s h e e p  a n d  m o n k e y  

s t u d i e s  b l o o d  a n d  u r i n e  c o n c e n t r a t i o n s  o f  m e r c u r y  f r o m  d e n t a l  

a m a l g a m s  a r e  p o o r  I n d i c a t o r s  o f  h i g h e r  t i n B u e  m e r c u r y  

c o n c e n t r a t i o n s .  C o m p a r a b l y  h i g h e r  l e v e l s  o f  m e r c u r y  f r o m  a m a l g a m s  

a r e  a b s o r b e d  i n  t h o  l u n g ,  i n t e s t i n a l  t r a c t  a n d  j a w  b o n o  a n d  w i t h  

c h r o n i c  l o w  d o s e  e x p o s u r e  o f  f o u r  t o  2 0  w e e k s  m e r c u r y  f r o m  a m a l g a m s  

i n  s h e e p  B h o w  h i g h  c o n c e n t r a t i o n s  o f  t h i B  m e t a l  i n  t h e  k i d n e y s  a n d  

l i v e r .  T h o  a u t h o r s  n o t e  t h a t  t h e  f e t u s  m a y  b e  m o r e  s e n s i t i v e  t o  

m e r c u r y  t o x i c i t y  t h a n  t h e  a d u l t  a n d  t h e r e f o r e  l e s s  e x p o s u r e  c o u l d  

s t i l l  h a v e  a  h i g h e r  r i B k .  C o m p a r i n g  a c u t e  m e r c u r y  e x p o s u r e  t o  

c h r o n i c  l o w  d o s e  m e r c u r y  f r o m  a m a l g a m s  m a y  b e  n o t  b e  v a l i d .  C h r o n i c  

l o w  d o s e  e x p o s u r e  f r o m  m e r c u r y  v a p o r  m a y  b e  m o r e  e f f i c i e n t l y  

a b s o r b e d  t h a n  h i g h e r  a c u t e  d o s e s .  H i g h e r  a c u t e  d o s e s  m a y  n o t  b o  

t r a n s f e r r e d  t o  t h e  f e t u n  a s  e f f i c i e n t l y  a n  l o w  d o s e  c h r o n i c  

e x p o s u r e .  T h e s e  a u t h o r s  d o u b t  t h a t  t h e  f e t a l  l i v e r  c a n  r e n d e r  

m e r c u r y  u n a v a i l a b l e  f o r  u p t a k e  b y  o t h e r  o r g a n s .  F e t a l  m e r c u r y  s t o r e d  

i n  t h e  f e t a l  l i v e r  m a y  b e  s h u n t e d  t o  o t h e r  t i s s u e s  B u c h  a s  t h e  

k i d n e y  a n d  t h e  b r a i n .  T h e  a u t h o r s  r e f e r  b a c k  t o  t h e i r  p r i m a t e  

s t u d i e s  s h o w i n g  t h a t  d e n t a l  a m a l g a m s  r e l e a s e  m o r e  m e r c u r y  v a p o r  a n d  

m o r e  m e r c u r y  i s  a b s o r b e d  i n  o t h e r  t i s s u e s  t h a n  w a s  p r e v i o u s l y  

t h o u g h t .  T h e y  s t a t e  t h a t  e x p e r i m e n t a l  e v i d e n c e  s u g g e s t s  t h a t  d e n t a l  

■ s i l v e r "  m e r c u r y  a m a l g a m s  s h o u l d  n o t  b e  p u t  i n  p r e g n a n t  f e m a l e s .  

1 1 2 4 8

“ M e r c u r y  F r o m  D e n t a l  A m a l g a m s ” ,  L o r s c h e i d e r ,  F . L .  a n d  V i m y ,  M . J . ,  

T h e  L a n c e t ,  D e c e m b e r  2 2 / 2 9 ,  1 9 9 0 ; 1 5 7 8 - 1 5 7 9 .  ( A d d r e s s :  F . L .

L o r s c h e i d e r ,  D e p a r t m e n t s  o f  M e d i c a l  P h y s i o l o g y  a n d  M e d i c i n e ,  F a c u l t y  

o f  M e d i c i n e ,  U n i v e r s i t y  o f  C a l g a r y ,  C a l g a r y ,  A l b e r t a  C a n a d a  T 2 *  3 B 1 )

M e r c u r y  a n d  B r a i n  T i s s u e

E x a m i n a t i o n  o f  c a d a v e r  d e n t i t i o n  a n d  c o l l e c t i o n  o f  b r a i n  t i s s u e  w a s  

d o n e  i n  a  n o n r a n d o m i z e d  t r i a l  o f  s u d d e n  d e a t h  s u b j e c t s  i n  r o u t i n e  

a u t o p s y  p r o c e d u r e s  a t  t h e  L o s  A n g e l e s  C o u n t y  C o r o n e r s  O f f i c e .  

C o n t r o l  c a d a v e r s  h a d  z e r o  t o  o n e  o c c l u s a l  s u r f a c e  o f  d e n t a l  a m a l g a m s  

a n d  a  m i n i m u m  o f  1 4  p o s t e r i o r  t e e t h  w h i l e  a n a l y z e d  s u b j e c t s  h a d  a  

m i n i m u m  o f  f i v e  o c c l u s a l  s u r f a c e s  a n d  a  m i n i m u m  o f  t e n  p o s t e r i o r  

t e e t h .  O n l y  o c c l u s a l  s u r f a c e s  w e r e  c o n s i d e r e d  b e c a u s e  o f  t h e  

e f f e c t B  o f  m a s t i c a t i o n  o n  m e r c u r y  r e l e a s e  f r o m  d e n t a l  a m a l g a m s .  

T h e i r  d a t a  B h o w e d  a  p o s i t i v e  c o r r e l a t i o n  b e t w e e n  t h e  n u m b e r  o f  

o c c l u s a l  s u r f a c e s  o f  d e n t a l  a m a l g a m s  a n d  m e r c u r y  l e v e l B  i n  t h e  

b r a i n .  E x p o s u r e  o f  a  s e v e n  m o n t h  o l d  f e t u s  t o  m e r c u r y  f r o m  a  g r a v i d  

c a d a v e r  c o n t a i n i n g  1 4  s u r f a c e s  o f  d e n t a l  a m a l g a m  o f  w h i c h  n i n e  w e r e  

o c c l u s a l  s u r f a c e s  s h o w e d  b r a i n  m e r c u r y  c o n t e n t  t h o u g h  t o  a  l e s s e r  

d e g r e e  t h a n  t h e  m o t h e r .  T h e  a u t h o r s  n o t e  t h a t  t h e y  d o  n o t  k n o w  t h e  

t o x i c  o r  t e r a t o g e n i c  l e v e l s  o f  m e r c u r y  i n  h u m a n  f e t a l  b r a i n  t i s s u e  

b u t  r e c o m m e n d  a g a i n s t  t h e  r e m o v a l  o r  i n s e r t i o n  o f  d e n t a l  a m a l g a m s  

f r o m  g r a v i d  p a t i e n t s  o r  w o m e n  o f  c h i l d b e a r i n g  a g e  w i t h  t h e  

p o s s i b i l i t y  o f  p r e g n a n c y  w h e n e v e r  p o s s i b l e .  O n e  t r a u m a  v i c t i m  h a d
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( M e r c u r y  A m * l g * m a )

s e v e r e l y  h i g h  l e v e l s  o f  m e r c u r y  i n  t h e  b r a i n  a n d  i t  w o a  o u g g e u t e d  

t h a t  e m e r g e n c y  r o o m  p h y s i c i a n s  m i g h t  c h o c k  b l o o d  l e v e l s  o f  m e r c u r y  

i n  s u r v i v o r s  o f  m a j o r  t r a u m a  t o  t h e  o r a l  c a v i t y  w i t h  t h o  p r e s e n c e  o f  

d e n t a l  a m a l g a m s .  M e r c u r y  w a s  a l u o  f o u n d  i n  t h e  k i d n e y  a n d  I n  t h e  

l i v o r  w h i c h  i n d i c a t e u  a  g e n e r a l  u y n t e m i c  c o n t a m i n a t i o n .  9 9 7 0

• C o r r e l a t i o n  o f  D e n t a l  A m a l g a m  K i t h  M e r c u r y  i n  D r a i n  T i s s u e *  , 

E g g l e s t o n ,  D a v i d  W . ,  D D S  a n d  n y l a n d e r ,  M a g n u s ,  D D S ,  T l i a  J o u r n a l  o f  

P r o a r h e t i c  D a i i t l a t n r .  D e c e m b e r  1 9 8 7 ; 5 8 ( 6 ) t 7 0 4 - 7 0 7 .  ( A i l d r e u s :  D r .

D a v i d  H .  K g g l e e t o n ,  1 4 4 1  A v o c a d o  A v e n u e ,  4 5 0 8 ,  M e w p o r t  B e a c h ,  C A  

9 2 6 6 0 ,  U . S . A . )

M e r c u r r  a n d  D e n t a l  P e r e o n n e l

D e n t a l  p o r o o n n e l  w i t h  h i g h  u r i n e  m e r c u r y  l e v e l s  w e r e  c o m p a r e d  w i t h  

p e r o o n n o l  i n  t h o  n a m e  c l i n i c s  w i t h  l o w  u r i n a r y  m e r c u r y  l e v e l s .  I t  

w a R  f o u n d  t h a t  a m o n g  p r o f a s s l o t a l o  h a n d l i n g  m e r c u r y  t i m a l g n m s  u r i n a r y  

m e r c u r y  w a s  r e l a t e d  m o r e  t o  t h a  n u m b e r  o f  a m a l g a m  s t i r f a c e o  t h a n  t h e  

g e n e r a l  e n v i r o n m e n t a l  c o n t a c t .  P l a s m a  s e l e n i u m  a n d  e r y t h r o c y t e  

g l u t a t h i o n e  p e r o x i d a s e  l e v e l r  w e r e  u n c h a n g e d  b y  m e r c u r y  l e v e l s .  

6 1 6 1

• M e r c u r y ,  S e l e n i u m  a n d  G l u t a t h i o n e  P e r o x i d a s e  i n  D e n t a l  P e r s o n n e l " ,  

H o l i n ,  M o r g o r e t a ,  e t t  a l ,  A c t a  O r t o n  t o  1 .  S c  a n d  .  ,  1 S ' B 9  ; 4 7 : 3 8 3 - 3 8 9 .

( A d d r e a u s  M a r g a r e t a  r i j l i n T  D e p a r t m e n t  o f  P r o s t h e t i c  D e n t i s t r y ,  

U n i v e r s i t y  o f  Q a e a ,  S - 9 0 1  0 7 ,  C h s o a ,  S w e d e n )

M e r c u r y  a n d  H e a l t h

M e r c u r y  c o m p r i o e B  o v e r  5 0 %  o f  a i l v o r  d e n t a l  a m a l g a m s .  M e r c u r y  v a p o r  

i s  r e l e a o e d  f r o m  f i l l i n g s  p a r t i c u l a r l y  a f t e r  c h o v i n g ,  b r u x i u m ,  h o t  

a n d / o r  a c i d i c  f o o d  a n d  t o o t h  b r u s h i n g .  M e r c u r y  i s  a  p o w e r f u l  

b i o l o g i c a l  p o i s o n  a n d  e x t r e m e l y  t o x i c .  I t  i s  m o r e  t o x i c  t h a n  l e a d ,  

c a d m i u m  a n d  a r s e n i c .  T h e  r e l e a s e  o f  m e r c u r y  f r o m  d e n t a l  a m a l g a m s  i s  

p r o b a b l y  t h e  m o s t  s i g n i f i c a n t  c a u s e  o f  h u m a n  e x p o s u r e  t o  i n o r g a n i c  

m e r c u r y .  A u t o p s y  s t u d y  s h o w s  p o s i t i v e  c o r r e l a t i o n  b e t w e e n  t h e  

n u m b e r  o f  o c c l u s a l  s u r f a c e s  o f  d e n t a l  a m a l g a m s  a n d  m e r c u r y  l e v e l s  i n  

t n e  b r a i n  a n d  k i d n e y  c o r t e x .  H e r c u r y  a m a l g a m s  h a v e  b e e n  s h o w n  t o  

a f f e c t  T - l y m p h o c y t e  f u n c t i o n .  U p o n  t h e i r  r e m o v a l  T - l y r a p h o c y t e s  h a v e  

i m p r o v e d  i n  n u m b e r  a n d  h a v e  d o c i e a s e d  u p o n  r e i n s e r t i o n .  M u l t i p l e  

s c l e r o s i s  p a t i e n t s  h a v e  b e e n  f o u n d  t o  h a v e  u p  t o  e i g h t  t i m e s  h i g h e r  

l e v e l s  o f  m e r c u r y  i n  t h e i r  C S F  t h a n  n e u r o l o g i c a l l y  h e a l t h y  c o n t r o l s .  

S c r a p  d e n t a l  a m a l g a m  w a B  d e c l a r e d  a  h a z a r d o u s  w a s t e  i n  1 9 8 8  b y  t h e  

E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y .  O u t s i d e  o f  y o u r  m o u t h  i t  h a s  t o  

b e :  1 .  S t o r e d  i n  u n b r e a k a b l e ,  t i g h t l y  s e a l e d  c o n t a i n e r s  a w a y  f r o m

h e a t .  2 .  I t  i B  n o t  t o  b e  t o u c h e d .  3 .  S t o r e d  u n d e r  l i q u i d  

g l y c e r i n e  o r  p h o t o g r a p h i c  f i x e r  s o l u t i o n .  S o  t h o  p a r a d o x  i s  o n c e  i t  

i s  t a k e n  o u t  o f  t h e  m o u t h  i t  i s  t o x i c  a n d  w h e n  i t  i B  p l a c e d  i n  t h e  

t e e t h  i t  i s  " n o n t o x i c * .  A m a l g a m  f i l l i n g s  h a v e  b e e n  t e s t e d  f o r  t h e i r  

s t r e n g t h  b u t  n e v e r  f o r  t h e i r  s a f e t y .  T h e  A m e r i c a n  D e n t a l  

A s s o c i a t i o n  h a 6  n o t  p r o d u c e d  s t u d i e s  s h o w i n g  t h e i r  s a f e t y .  J u s t  

b e c a u s e  t h e y  h a v e  b e e n  u s e d  s o  p r e v a l e n t l y  o v e r  t h e  y e a r s ,  d o e s  r . o t  

m e a n  t h e y  a r e  s a f e .  T h e  a u t n o r  e q u a t e s  t h e  s a m e  a n a l o g y  f o r  

r a d i a t i o n  b e i n g  c o n s i d e r e d  s a f e  f o r  s o  m a n y  y e a r s  i n  t h e  d a y s  o f  

s h o o  f l u o r o s c o p y .  D e n t i s t s  h a v e  t h e  h i g h e s t  r a t e s  o f  s u i c i d e  a n d  

d i v o r c e  a m o n g  p r o f e s s i o n a l s .  A t  t h e  U n i v e r s i t y  o f  N o r t h  T e x a s ,  

G e r a l d  B u t l e r ,  P h . D . ,  f o u n d  n e u r o p B y c n o l o g i c a l  d y s f u n c t i o n  i n  9 0 %  o f  

d e n t i s t B  t e B t e d .  P e m a l e  d e n t a l  p e r s o n n e l  h a v e  h i g h e r  r a t e s  o f  

s p o n t a n e o u s  a b o r t i o n ,  r a i s e d  i n c i d e n c e  o f  p r e m a t u r e  l a b o r  a n d  

e l e v a t e d  p e r i n a t a l  m o r t a l i t y .  E l e m e n t a l  m e r c u r y  d o e s  c r o s s  t h e  

p l a c e n t a .  A  P o l i s h  s t u d y  o f  8 1  f e m a l e s ,  4 5  d e n t i s t s  a n d  3 6  d e n t a l  

a s s i s t a n t s  f o u n d  t h a t  h a i r  m e r c u r y  l e v e l s  w e r e  m u c h  g r e a t e r  t h a n  i n  

. 3 4  n o n e x p o s e d  c o n t r o l s .  T h e r e  w a s  a  p o s i t i v e  c o r r e l a t i o n  b e t w e e n
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t o t a l  m e r c u r y  l e v e l s  a n d  r a p r o d u c t i v e  f a i l u r e s  a n  w i t h  t h e  

■ p r e v a l e n c e  o r  m e n G t r u a l  c y c l e  d i s o r d e r s .  T h e r u  w a s  a  n i g h  i n c i d e n c o  

o t  s p i n a  b i r i d a  b i r t h n  i n  h i e  s t u d y  ( 5  o u t  o f  1 1 7  p r e g n a n c i e s ) .  

F o - i c  a c i d  d e f i c i e n c y  h a s  b e e n  a s s o c i a t e d  w i t h  o p l n n  b i f i d a  a n d  

m e r c u r y  i s  a  k n o w n  i n h i b i t o r  o f  f o i a . ' . o  r a a t o b o l i a n i  i n  t h e  b o d y .  

D e r . t i a t e  h a v e  o n e  o f  t h e  h i g h e s t  u t i l i z a t i o n  r a t e s  o f  m e d i c a l  

i n s u r a n c e  a c c o r d i n g  t o  t h e  i n d u o t r y .  S i n c o  c h r o n i c  m e r c u r y  e x p o e u r e  

i s  a u n t i e  r a r o l y  d o  d e n t i a t o  a n d  d e n t a l  p e r s o n n e l  g o t  u o o a s s a d  f o r  

m e r c u r y  f o r  t h e i r  m e d i c a l  c o m p l a i n t s .  U n f o r t u n a t e l y ,  l o w  l e v e l  

m e r c u r y  e x c e s s  i n  d i f f i c u l t  t o  d i a g n o s i s .  U r i n a r y  m e r c u r y  l e v e l s  

c a n  b e  l o w  i n  c h r o n i c  e x p o s u r e .  B l o o d  l o v e l e  a r e  n o t  h e l p f u l  s i n c e  

m e r c u r y  r e m a i n s  i r .  t h e  b l o o d  f o r  o n l y  m i n u t e G .  M e r c u r y  i n  u s u a l l y  

d e p o s i t e d  i n  s o f t  t i s s u e  s u c h  a G  t h e  b r a i n ,  a d r e n a l s ,  t h y r o i d  a n d  

o t h e r  o r g a n s .  T h e r e  h a s  b e e n  a  d o c u m e n t e d  i n c r e a s e d  m e r c u r y  u p t a k e  

i n  t h e  p i t u i t a r y  g l a n d  o f  d e n t i s t B .  O v e r  1 0 0  m i l l i o n  p e o p l e  h a v e  

m e r c u r y  f i l l i n g s  i n  t h e i r  m o u t h .  P u b l i c  h e a r i n g s  r e g a r d i n g  t h o  

t o x i c i t y  o f  a m a l g a m  f i l l i n g s  b y  t h e  S w e d i B h  G o v e r n m e n t a l  H o a l t h  

B o a r d  w e r e  u p h e l d  s t a t i n g  t h a t  a m a l g a m s  a r e  t o x i c  a n d  a r e  u n s u i t a b l e  

f o r  u s e  i n  d e n t a l  f i l l i n g s .  8 7 9 9

T b e  M e r c u r y  C o v e r - U p :  C o n t r o v e r s i e s  i n  D e n t i a t r y * ,  D e n t o n ,  S a n d r a ,  

M . D . ,  T o w n s e n d  L e t t e r  F o r  D o c t o r s ,  J u l y  1 9 9 0 ; 4 8 8 - 4 9 1 .  ( A d d r e s s :  

S a n d r a  D e n t o n ,  K . D . ,  6 1 5  K .  8 2 n d  S t r e e t ,  # 3 0 0  A n c h o r a g e ,  A K  9 9 S 1 8 ,  

U . S . A . )

Mercury, Selenium and Glutathione Peroxidase
T e n  h e a l t h y  i n d i v i d u a l s '  a m a l g a m  f i l l i n g s  w e r e  r e p l a c e d  b y  g o l d  

i n l a y s .  T e n  e v a l u a t i o n s  i n  a  1 6  m o n t h  p e r i o d ,  f o u r  m o n t h s  b e f o r e  a n d  

1 2  m o n t h s  a f t e r  a m a l g a m  r e m o v a l  s n o w e d  a  s t r o n g  s t a t i s t i c a l l y  

s i g n i f i c a n t  c o r r e l a t i o n  b e t w e e n  p l a s m a  m e r c u r y  v a l u e B  a n d  t h e  t o t a l  

n u m b e r  o f  a m a l g a m  s u r f a c e s ,  a n d  t h e  t o t a l  s u r f a c e  a r e a  o f  f i l l i n g s .  

I n  t h e  i m m e d i a t e  p o s t  r e m o v a l  p h a s e  p l a s m a  m e r c u r y  r o B e  t h r e e  t o  

f o u r  f o l d  w h e r e a s  u r i n a r y  a n d  e r y t h r o c y t e  m e r c u r y  r o s e  5 0 % .  T h o s e  

v a l u e s  d e c l i n e d  t o  p r e r e m o v a l  l e v e l E  a t  a b o u t  o n e  m o n t h .  T w e l v e  

m o n t h s  a f t e r  r e m o v a l  o f  t h e  a m a l g a m s  p l a s m a  a n d  u r i n a r y  m e r c u r y  

l e v e l s  w e r e  s i g n i f i c a n t l y  r e d u c e d  t o  5 0 %  a n d  2 5 %  r e s p e c t i v e l y  f r o m  

t h e  i n i t i a l  v a l u e s  i n  t h e  e x p e r i m e n t a l  g r o u p .  T h e r e  wbb  n o  

s i g n i f i c a n t  c h a n g e  i n  s e l e n i u m  s t a t u s  e x c e p t  a t  f i v e  a n d  t e n  d a y s  

a f t e r  r e m o v a l .  T h e s e  r e s u l t s  s h o w  t h a t  m e r c u r y  f r o m  a m a l g a m  f i l l i n g s  

c a n  c o n t r i b u t e  s i g n i f i c a n t l y  t o  m e r c u r y  c o n c e n t r a t i o n s  i n  t h e  p l a s m a  

a n d  u r i n e .  N o  b i o l o g i c a l  e f f e c t s  f r o m  t h i s  m e r c u r y  w e r e  n o t e d .  1 0 6 2 3

' M e r c u r y ,  S e l e n i u m ,  a n d  G l u t a t h i o n e  P e r o x i d a s e  B e f o r e  a n d  A f t e r  

A m a l g a m  R e m o v a l  i n  M a n * ,  M o l i n ,  M o r g o r e t a ,  A C T A  O d o n t o l .  S o u n d . .  

1 9 9 0 ; 4 8 : 1 8 9 - 2 0 2 .  ( A d d r e s s :  M o r g o r e t a  M o l i n ,  D e p a r t m e n t  o f  P r o s t h e t i c  

D e n t i s t r y ,  U n i v e r s i t y  o f  U m e a ,  S - 9 0 1  8 7 ,  O m e a ,  S w e d e n )

E i g h t  h e a l t h y  i n d i v i d u a l s  w h o  h a d  n o  a m a l g a m  r e s t o r a t i o n s  d e v e l o p e d  

s e r i o u s  c a r i e s  a n d  a m a l g a m s  w e r e  p u t  i n  p l a c e .  T h e  m e a n  n u m b e r  o f  

r e s t o r e d  s u r f a c e s  w e r e  1 6 . 1  a n d  t h e  m e a n  a m o u n t  o f  m e r c u r y  i n s e r t e d  

w a s  2 . ! )  g m .  T h e r e  w a s  n o  c h a n g e  i n  p l a s m a  m o r c u r y  o n e  a n d  t h r e e  

m o n t h s  a f t e r  p l a c e m e n t .  U r i n a r y  m e r c u r y  a f t e r  p l a c e m e n t  i n c r e a s e d  

c o n t i n u o u s l y  c o m p a r e d  t o  t h e  m e a n  p r e p l a c e m e n t  v a l u e .  N o  

c o r r e l a t i o n s  w e r e  f o u n d  b e t w e e n  p l a s m a  a n d  u r i n a r y  m e r c u r y  

c o n c e n t r a t i o n s  a n d  t h e  n u m b e r  o f  a m a l g a m  f i l l i n g s .  S e l f n i u m  a n d  

e r y t h r o c y t e  g l u t a t h i o n e  p e r o x i d a s e  l e v e l s  d i d  n o t  c h a n g e .  T h e s e  

r e s u l t s  s h o w  t h a t  m e r c u r y  a m a l g a m s  a r e  a n  i m p o r t a n t  s o u r c e  o f  

e x p o s u r e  f r o m  i n o r g a n i c  m e r c u r y  r e s u l t i n g  i n  e l e v a t e d  u r i n a r y  l e v e l s  

w i t h o u t  a f f e c t i n g  s e l e n i u m  s t a t u s  i n  m a n .  1 0 6 2 2

' T h e  I n f l u e n c e  o f  D e n t a l  A m a l g a m  P l a c e m e n t  o n  M e r c u r y ,  S e l e n i u m  a n d
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G l u t a t h i o n e  P e r o x i d a s e  i n  M a n " ,  M o l i n ,  H a r g a r e t a ,  a t  a l ,  A C T A  

O d o n t o l .  S c a n d . .  1 9 9 0 ; 4 8 1 2 0 7 - 2 9 5 .  ( A d d r e s s :  M a r g a r e t a  M o l i n ,

D e p a r t m e n t  o f  P r o s t h e t i c  D e n t i s t r y ,  U n i v e r s i t y  o f  O m a n ,  S - 9 0 1  0 7  
U i n e a  S w e d e n )

Morcury tI hhiib Concentrations
M o r c u r y  v a p o r  i a  r e l o a d e d  f r o m  a r o a l g a m a  a f t e r  c h e w i n g  a n d  o v e n  w i t h  

h r u s h i n g  o f  t h e  t e e t h .  T h o r o  i a  a  p o a i t i v e  c o r r e l a t i o n  b e t w e e n  t h o  

a m o u n t  o f  m e r c u r y  v a p o r  I n  t h e  m o u t h  a n d  t h e  n u m b e r  o f  a m a l g a m  

s u r f a c e s .  M e r c u r y  h a u  b e e n  d e m o n s t r a t e d  i n  s h e e p  m o d e l s ,  u s i n g  

r a d i o a c t i v e  i s o t o p e s ,  t o  b e  d e p o s i t e d  i n  o r g a n a  a n d  o t h e r  t i n s u e s  

w i t h i n  2 9  d a y s .  A r e a s  o f  u p t a k e  i n c l u d e  t h e  l u n g ,  g a s t r o i n t e s t i n a l  

t r a c t  a n d  j a w  t i s s u e .  T h e  m e r c u r y  f r o m  t h o  a m a l g a m s  l o c a l i z e s  i n  t h e  

k i d n e y s  a n d  l i v e r .  A m a l g a m s  r e m a i n  i n  h u m a n  t e e t h  o n  t h o  a v e r a g e  

e i g h t  t o  t o n  y e a r s .  T h o  a u t h o r  d i s c u s s e s  t h e s e  f i n d i n g s  a n d  

c o n c l u d e s  t h a t  m o r c u r y  a m a l g a m s  a r e  a  m a j o r  s o u r c e  o f  c h r o n i c  

m o r c u r y  e x p o s u r e .  S i n c e  i n  M o r t h  A m e r i c a  1 0 0 , 0 0 0  k g s  a r e  u s e d  e a c h  

y e a r  i n  d e n t i s t r y  t h e  h e a l t h  e f f e c t s  n e e d  t o  f u r t h e r  b e  s t u d i e d .  I t  

h a s  b e e n  e s t i m a t e d  t h a t  5 . 4 %  o f  t h e  p o p u l a t i o n  o f  N o r t h  A m e r i c a  h a s  
a  c o n t a c t  h y p e r s e n s i t i v i t y  t o  m e r c u r y .  1 0 0 1 0

" A  S o u r c e  o f  M e r c u r y  E x p o a u r a  R e v e a l e d  b y  W h o l e - B o d y  I m a g e  S c a n  a n d  

T i s s u e  A n a l y s i s " ,  L o r s c h e i d e r ,  F r i t z  L . ,  T o w n s e n d  L e t t e r  F o r  

D o c t o r s .  D e c e m b e r  1 9 9 0 ; B 4 0 - 8 4 1 .  ( A d d r e s s :  F r i t z  L .  l o r s c h e i d e r ,  

D e p a r t m e n t  o f  M e d i c a l  P h y s i o l o g y ,  F a c u l t y  o f  M e d i c i n e ,  H e a l t h  

S c i e n c e s  C e n t e r ,  U n i v e r s i t y  o f  C a l g a r y ,  3 3 0 0  H o s p i t a l  D r .  K . M .  
C a l g a r y ,  A l b e r t a  T 2 H  4 H 1 ,  C a n a d a )

Mercury Vapor
T h i s  i s  a n  i n  v i t r o  s t u d y  o f  t h e  r a t e  o f  m e r c u r y  v a p o r  r e l e a s e  f r o m  

d i f f e r e n t  t y p e B  o f  a m a l g a m  f i l l i n g s .  P o l i s h e d ,  o x i d i z e d  a n d  c o r r o d e d  

a m a l g a m s  w e r B  e v a l u a t e d .  T h e r e  w e r e  d i f f e r e n c e s  i n  v a p o r  r e l e a s e d  

b e t w e e n  p o l i s h e d  a m a l g a m s  s t o r e d  i n  a i r  a n d  a m a l g a m s  c o a t e d  i n  

a r t i f i c i a l  s a l i v a .  S i n g l e  c o m p o s i t i o n  t y p e  a m a l g a m s  r e l e a s e  m o r e  

m e r c u r y  t h a n  c o n v e n t i o n a l  o r  d i s b u r s e d  o n o B .  I n c r e a s e d  t e m p e r a t u r e s  

r a i s e d  a n d  w a t e r  l o w e r e d  v a p o r  r a t e s .  A m a l g a m  s u r f a c e s  b r u s h e d  w i t h  

t o o t h p a s t e  r e s u l t e d  i n  a n  i n s t a n t  i n c r e a s e  o f  m e r c u r y  v a p o r .  6 5 1 8

“ M e r c u r y  V a p o r  F r o m  D e n t a l  A m a l g a m s ,  a n  I n  V i t r o  S t u d y " ,  D e r a n d ,  

T o r e ,  S w e d i s h  D e n t i s t r y  J o n r n a l .  1 9 8 9 ; 1 3 : 1 6 9 - 1 7 5 .  ( A d d r e s s :  T o r e  

D e r a n d ,  I n s t i t u t i o n e n  F o r  O d o n t o l o g i s k  T e k n o l o g i ,  
T o n d l a k a r h o g s k o l i n ,  S - 2 1 4  2 1  M o l m o ,  S w e d e n )

P l a c e n t a l  T r a n s f e r  o f  M e r c u r y

T h e s e  a u t h o r s  r e f u t e  t h e  i d e a  t h a t  p l a c e n t a l  t r a n s f e r  o f  m e r c u r y  

a m a l g a m  t o  t h e  f e t u s  i s  a  h e a l t h  p r o b l e m  a n d  d o  n o t  r e c o m m e n d  t h e  

r e s t r i c t i o n  o f  a m a l g a m  p l a c e m e n t  i n  p r e g n a n t  p a t i e n t s  o r  w o r k  

l i m i t a t i o n s  f o r  d e n t a i  s t a f f  w h o  h a v e  g o o d  h y g i e n e .  T h e y  r e p o r t  t h a t  

t h e  f e t a l  e x p o s u r e  t o  m e r c u r y  d o e B  n o t  e x c e e d  t h a t  o f  t h e  m o t h e r .  

T h e  d a i l y  u p t a k e  o f  m e r c u r y  f r o m  a m a l g a m s  i s  l o w  a t  2 - 5  u g ,  a B  i s  
o c c u p a t i o n a l  e x p o s u r e .  1 0 8 6 4

■ P l a c e n t a l  T r a n s f e r  o f  M e r c u r y  F r a  A m a l g a m " ,  L a r s s o n ,  K . S .  a n d  

S a g u l i n ,  G . B . ,  T h o  L a n c e t .  N o v e m b e r  1 7 ,  1 9 9 0 ; 3 3 6 : 1 2 5 1 .  ( A d d r e s s :  

K . S .  L a r s s o n / G .  B .  S a g u l i n ,  D e p a r t m e n t  o f  O d o n t o l o g i c a l  T o x i c o l o g y ,  
K a r o l i n s k a  I n s t i t u t e ,  S - 1 4 1  0 4  H u d d i n g o ,  S w e d e n )

P r i m a t e  O r g a n s  a n d  M e r c u r y  C o n c e n t r a t i o n s

I n  t h i s  p r i m a t e  s t u d y  t h r e e  s u b j e c t s  r e c e i v e d  o c c l u s a l  a m a l g a m  

f i l l i n g s ,  t h r e e  b o n e  I m p l a n t s  o f  a m a l g a m  a n d  t h r e e  u n t r e a t e d  m o n k e y s  

a e r v e d  a s  c o n t r o l s .  A f t e r  o n e  y e a r  t h e y  w e r e  s a c r i f i c e d  a n d
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e v a l u a t e d  f o r  o r g a n d e p o s i t i o n  o f  m e r c u r y .  A m a l g a m  f l l l i n g o  w e r e  

a s s o c i a t e d  w i t h  m e r c u r y  d e p o s i t i o n  i n  t h e  s p i n a l  g a n g l i a ,  a n t e r i o r  

p i t u i t a r y ,  a d r e n a l  m e d u l l a ,  l i v e r ,  k i d n e y ,  l u n g s ,  a n d  i n t e s t i n a l  

l y m p h  g l a n d s .  I n  t h e  a n i m a l o  t h a t  h a d  t h e  s i l v e r  a m a l g a m  b o n e  

I m p l a n t s  t h a  m e r c u r y  w a s  f o u n d  i n  t h o  s a m e  o r g a n B  e x c e p t  f o r  t h e  

l i v e r ,  l u n g o  a n d  i n t e s t i n a l  l y m p h  g l a n d s .  T h o  t h r e e  c o n t r o l  a n i m a l s  

w e r e  d e v o i d  o f  m e r c u r y .  T h e s e  r e s u l t s  s t r o n g l y  s u p p o r t  t h a t  d e n t a l  

f i l l i n g s  i n  p r i m a t e s  r e s u l t  i n  a b s o r b e d  m e r c u r y .  T h o  a b s o r p t i o n  o f  

m e r c u r y  p r o b a b l y  o c c u r s  t h r o u g h  t h e  i u n g B  a n d  i n t e s t i n a l  t r a c t ,  a n d  

d e p e n d i n g  o n  t h e  d e g r e e  o f  e x p o s u r e ,  i s  d i s t r i b u t e d  t o  m o s t  o r g a n s  

a n d  w i l l  e v e n t u a l l y  b o  f o u n d  i n  t h e  n e r v o u s  s y s t e m .  T h e  s i l v e r  

r e l e a s e  f r o m  t h e  a m a l g a m s  w a s  n o t  a b s o r b e d .  9 3 9 5

" T r a c u u  o f  M e r c u r y  i n  O r g a n s  F r o m  P r i m a t e s  W i t h  A m a l g a m  F i l l i n g B " ,  

D a u u c h e r ,  K o r i n ,  e t  a l ,  E x p e r i m e n t a l  a n d  M o l e c u l a r  P a t h o l o g y .  

1 9 9 0 ; 5 2 : 2 9 1 - 2 9 9 .  ( A d d r e s s :  G o r m  D a n s c b e r ,  D e p a r t m e n t  o f

H o u r o b i o l o g y ,  I n s t i t u t e  o f  A n a t o m y ,  U n i v e r s i t y  o f  A a r h u s ,  R o y a l  

D e n t a l .  C o l l e g e ,  A a r h u s ,  D e n m a r k )

S w e d i s h  l l a n  a n d  A s s e s s m e n t

I t  w a s  r e p o r t e d  i n  t h e  S w e d i s h  N e w s p a p e r  D a g e n s  N v h e t e r ,  O c t o b e r  6 ,  

1 9 0 9  b y  t h e  d i r e c t o r  o f  c h e m i c a l  i n s p e c t i o n  t h a t  m e r c u r y  a m a l g a m  

w i l l  b e  b a n n e d  i n  S w e d e n  b y  1 9 9 1 .  R e c e n t l y  i n  T u s c o n ,  A r i z o n a  s e v e n  

d e n t i s t s '  o f f i c e s  w e r e  c l o s e d  b y  t h e  E P A  d u e  t o  m e r c u r y  i n  t h e  

s e w a g e  t r e a t m e n t  p l a n t  w h o s e  p r i m a r y  B a u r c e  c a m e  f r o m  t h e  d r a i n s  o f  

t h e s e  d e n t i s t s '  o f f i c e s .  T h e  E P A  d o c u m e n t e d  b y  a  s t a n d a r d  t w o  m o l a r  

a c i d  t e c h n i q u e  t h a t  m e r c u r y  i n  t h e  d e n t i s t s '  s u c t i o n  p u m p s  w a s  b e i n g  

r e l e a s e d .  I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  t e e t h  c o v e r e d  w i t h  p l a q u e  

h a v e  a  s i g n i f i c a n t  a m o u n t  o f  a c i d  p r o d u c t i o n  a n d  t h i s  i s  a  p o s s i b l e  

e x p l a n a t i o n  o f  w h y  o l d  a m a l g a m s  h o v e  l o s t  2 5 %  t o  5 0 %  o f  t h e i r  

m e r c u r y .  I n  B e r l i n  1 3 %  o f  m e r c u r y  d i s c h a r g e d  a t  s e w e r  t r e a t m e n t  

p l a n t s  c o m e B  f r o m  d e n t a l  c l i n i c s .  I n  J a p a n  s e v e r a l  d e n t a l  s c h o o l s  

h a v e  h a d  p r o b l e m s  c o m p l y i n g  w i t h  t h e i r  E P A  s t a n d a r d s  f o r  m e r c u r y  

d i s p o s a l  a n d  h a v e  s t o p p e d  u s i n g  m e r c u r y  f i l l i n g s .  A  r e c e n t  r e p o r t  

b y  D r .  M a t s  M a n s o n ,  P h D  i n  n e u r o b i o l o g y  a n d  s p e c i a l i s t  i n  m e r c u r i a l  

p o i s o n i n g  B h e d s  n e w  i n f o r m a t i o n  o n  b o d y - b u r d e n  m e r c u r y  a s s e s s m e n t .  

H e  t r a n s l a t e d  a  G e r m a n  a r t i c l o  b y  M .  D a u n d e r e r ,  H . D .  f o r  t h e  

d i a g n o B i B  a n d  t r e a t m e n t  o f  m e r c u r i a l  p o i s o n i n g  w h i c h  u t i l i z e s  

D i m a v a l  ( D M P S ) .  T h i s  i s  a  c h e l a t o r  w h i c h  h a s  b e e n  u s e d  i n  t h e  U S S R  

s i n c e  1 9 5 7  a n d  W e s t  G e r m a n y  f o r  h e a v y  m e t a l  p o i s o n i n g .  A  u r i n e  

s a m p l e  i s  t a k e n  b e f o r e  t r e a t m e n t  f o l l o w e d  b y  a n  I V  i n j e c t i o n  o f  I V  

D M P S  3  m g / k g  b o d y  w e i g h t  a n d  a f t e r  3 0  m i n u t e s  a n o t h e r  u r i n e  r u m p l e  

i s  t a k e n .  L e s s  t h a n  4  m c g / L  o f  m e r c u r y  o r e  s e e n  i n  t h e  u r i n e  

n o r m a l l y .  I f  u r i n a r y  m e r c u r y  i n c r e a s e s  t o  m o r e  t h a n  5 0  m c g / L  t h i s  i s  

d e f i n i t e  p r o o f  o f  a c c u m u l a t i o n  o f  m e r c u r y  i n  o r g a n s  a n d  t h e  b r a i n .  

H e  h a s  f o u n d  v a l u e s  u p  t o  2 5 6 5  m c g / L  i n  t h e  u r i n e  a n d  t h e  b u . l d . - u p  

i s  r e l a t e d  t o  t h e  n u m b e r  o f  m e r c u r y / s i l v e r  f i l l i n g s .  N e u r o l o g i c  

p r o b l e m s  c a n  o c c u r  i n  v a l u e s  g r e a t e r  t h a n  5 0  m c g / L .  T h i s  d r u g  i s  n o t  

c u r r e n t l y  a v a i l a b l e  i n  t h e  U . S . .  6 9 1 5

" S w e d e n  D a n a  A m a l g a m  A f t e r  1 9 9 1 " ,  K e n n e d y ,  D a v i d ,  D . D . S . ,  B s a l t ’.1?  

C o n s c i o u s n e s s .  F e b r u a r y  1 9 9 0 ; 4 9 - 5 4 / H o b i l i z a t i o n  T e s t s  F o r  

E n v i r o n m e n t a l  K e t a l  P o i s o n i n g ,  D a u n d e r e r ,  K . ,  M . D . ,  F o r u m  D e s

P r a k r t i s c h e a  U n d  A l l g e m e d n - A n r x t e s ,  1 9 8 9 ; 2 8 ( 3 )  : 8 8 .  ( A d d r e s s :  D a v i d

C .  K e n n e d y ,  D . D . S . ,  2 4 2 5  3 r d  A v e n u e ,  S a n  D i e g o ,  C A  9 2 1 0 1 ,  U . S . A . )

• V (Morcury Aiaalgamo)

X-AvV
/A

/'A
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4

T—Lymphocytes
T h i s  w a s  a  r e v i i . w  o f  3  p a t i e n t s  b e t w e e n  t h e  a g e B  o f  2 0  a n d  3 5  w h o  

h a d  T - l y m p h o c y t e  s t u d i e s  d o n e  b e f o r e  a n d  a f t e r  a m a l g a m  r e m o v a l .  I n  

a l l  3  c a s e s  t h e r e  w a s  a  s i g n i f i c a n t  i n c r e a s e  i n  t h e  n u m b e r  o f  T -  

l y m p h o c y t e s  r a n g i n g  f r o m  1 8 %  t o  5 5 % .  I n  o n e  c a s e ,  w h e n  t h e  a m a l g a m
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C y n t h i a  C l i n k s c a l e s  
P . O .  Box 1 04 3  
Homer ,  AK 9 9 6 0 3
A p r i l  2 3 ,  1 991

S e n a t o r  Pau l  F i s c h e r  
A l a s k a  S t a t e  L e g i s l a t u r e  
P . O .  Box V (MS 3 1 0 0 )
J u n e a u ,  AK 9 9 8 1 1
Re :  S e n a t e  B i l l  1 23

I n f o r m e d  c o n s e n t  f o r  t h e  use  o f  m e r c u r y  i n  d e n t a l  f i l l i n g s
D e a r  S e n a t o r  F i s c h e r :
W e l l ,  a l o t  has  happened  s i n c e  l a s t  y e a r  and t h e  c ampa i gn  t o  pa s s
S . R .  12 ( l e g i s l a t i o n  s i m i l a r  t o  S . B .  1 2 3 ) .  A r e c e n t  " 6 0  M i n u t e s "  
s egment  on t h e  d a n g e r s  o f  m e r c u r y / s i l v e r  f i l l i n g s  g e n e r a t e d  t h e  
g r e a t e s t  r e s p o n s e  r e c e i v e d  by t h e  p r o g r am  t o  d a t e .  The s c i e n t i f i c  
d a t a  and r e s e a r c h  a r e  now i n .  Me r c u r y  doe s  m i g r a t e  f r o m  t h e  t e e t h  
and i t  does  d e p o s i t  i n  t h e  b r a i n ,  l i v e r ,  k i d n e y s  and o t h e r  o r g a n s .
D i d  y o u  know t h a t  a u t o p s y  s t u d i e s  c o r r e l a t e  t he  amount  o f  m e r c u r y  
i n  i n t e r n a l  o r g a n s  t o  t h e  number  o f  m e r c u r y  ama l gams i n  t h e  mouth?  
Me r c u r y  can a l s o  p a s s  t h e  p l a c e n t a l  b a r r i e r  and i s  i n t r o d u c e d  t o  
t h e  baby t h r o u g h  m o t h e r ' s  m i l k .  D e n t i s t s  and d e n t a l  p e r s o n n e l  i n 
Sweden wer e  f o u n d  t o  have  t w i c e  t h e  i n c i d e n c e  o f  b r a i n  t umo r s  as 
n o n - d e n t a l  p e r s o n n e l  .
I t  i s  u n d e n i a b l e  t h a t  c i t i z e n s  s h o u l d  have  t h e  r i g h t  t o  c h o o s e  t he  
t y p e  o f  d e n t a l  m a t e r i a l s  t o  be u s ed  i n  t h e i r  mou t h s .  Howe v e r ,  
s u p p o s e  p e o p l e  a r e  unawa r e  t h a t  t h e y  have  a c h o i c e  o r  t h a t  t h e r e  i s  
any  need t o  make a c h o i c e ?  T h i s  s i t u a t i o n  i s  t h e  e q u i v a l e n t  o f  
b e i n g  d e n i e d  t h a t  r i g h t  o f  c h o i c e .
Even many d e n t i s t s  a r e  l a r g e l y  unawa r e  o f  t h e  amount  o f  r e s e a r c h  
and e v i d e n c e  wh i ch  has  been g a t h e r e d .  T h i s  r e s e a r c h  c o n c l u d e s  t h a t  
me r c u r y  i s  n o t  as  s a f e  as c l a i m e d  by t h e  Ame r i c an  D e n t a l  A s s o c i a t i o n  
( ADA) .  Da v i d  K e n n e d y ,  D . D . S .  r e c e n t l y  s t a t e d  i n a ma g a z i n e  a r t i c l e  
t h a t  "To t h i s  d a y ,  f ew o f  t h e  f a c t s  r e v i ew e d  i n  t h i s  p r e s e n t a t i o n  a r e  
common k n ow l e dg e  among d e n t i s t s .  New g r a d u a t e s  a r e  e q u a l l y  u n f a m i l i a r  
w i t h  t h e  p r o b l em s  I have  d i s c u s s e d " .  ( H e a l t h  C o n s c i o u s n e s s ,  A p r i l  1 9 9 1 )
When t h o s e  i n  a p o s i t i o n  o f  powe r  r e f u s e  t o  t a k e  a r e a l i s t i c  v i ew o f  
a p r o b l e m ,  and t h o s e  who d e a l  w i t h  t h e  i s s u e  on a d a i l y  b a s i s  ( p r a c ­
t i c i n g  d e n t i s t s )  a r e  unawa r e  o f  t h e  d a n g e r s  o r  t h e  r e s u l t s  o f  l e g i t i ­
mat e  r e s e a r c h ,  wha t  happen s  t o  t h e  p a t i e n t ?  Does anyone  c a r e  a b o u t  
t h e  p a t i e n t ? .  T h i s  i s  why c i t i z e n s  and h e a l t h  p r a c t i t i o n e r s  a r e  a s k i n g



f o r  t h i s  l e g i s l a t i o n .  Tho s e  o f  us who know a b o u t  t h e  m e r c u r y  p r o b l em  
a r e  s u g g e s t i n g  t h a t  t h e  m a j o r i t y  o f  t h e  p o p u l a t i o n  wh i ch  d o e s n ' t  
know s h o u l d  be i n f o r m e d .  Once i n f o r m e d ,  t h e y  have  been g i v e n  t h e  
r i g h t  o f  c h o i c e .  I s  t h a t  t o o  much t o  a s k ?

Si  n c e r e l y ,

E n c l o s u r e :  L e t t e r  d a t e d  F eb .  2 0 ,  1 9 9 0
c c :  R e p r e s e n t a t i v e  Mi ke  N a v a r r e

R e p r e s e n t a t i v e  G a i l  P h i l l i p s
\S- eTf a t o r  A r l i s  S t u r g u l e w s k i ,  C h a i r ,  HESS Commi t t e e

HESS C o mm i t t e e :  S e n a t o r s  Sam C o t t e n ,  Lyman H o f f m a n ,  C u r t  Mena r d
S e n a t o r  P a t r i c k  Rodey
G o v e r n o r  W a l t e r  H i c k e l  
P . O .  Box A 
J u n e a u ,  AK 9 9 8 1 1
Bob S t e p h e n s o n
DAMS ( D e n t a l  Amalgam M e r c u r y  Synd r ome  o f  A l a s k a )
1 8 3 7  No Way Lane 
F a i r b a n k s ,  AK 9 9 7 0 9
J im R o d e r i c k  
Cook I n l e t  V i g i l  
P . O .  Box 9 1 6  
Homer ,  AK 9 9 6 0 3



C y n t h i a  C l i n k s c a l e s  
P . O .  Box 1 0 4 3  
Home r ,  AK 9 9 6 0 3
F e b r u a r y  2 0 ,  1 9 9 0

S e n a t o r  P a u l  F i s c h e r  
C h a i r m a n ,  S e n a t e  HESS C omm i t t e e  
P . O .  Box V 
J u n e a u ,  AK 9 9 8 1 1

Re :  S e n a t e  R e s o l u t i o n  12
I n f o r m e d  c o n s e n t  r e g a r d i n g  t h e  use  o f  m e r c u r y  i n  d e n t a l  f i l l i n g s

D e a r  S e n a t o r  F i s c h e r :
I p a r t i c i p a t e d  i n  t h e  t e l e c o n f e r e n c e  on F e b r u a r y  12 b e f o r e  t h e  
S e n a t e  HESS Comm i t t e e  r e g a r d i n g  S e n a t e  R e s o l u t i o n  1 2 .  I mus t  e x p r e s s  
my e x t r e m e  d i s a p p o i n t m e n t  i n  t h e  c o m m i t t e e ' s  d e c i s i o n  n o t  t o  p a s s
S . R .  12 as  w r i t t e n .  I hope  t h a t  t h r o u g h  y o u r  e f f o r t s ,  o r  t h e  e f f o r t s  
o f  o t h e r s ,  S . R .  12 w i l l  be s u p p o r t e d  and p a s s e d  i n  i t s  o r i g i n a l  f o r m .
D e n t a l  p a t i e n t s  ha v e  t h e  r i g h t  t o  know t h a t  a s i g n i f i c a n t  amoun t  o f  
m e r c u r y  ( a b o u t  50%)  i s  b e i n g  u s ed  i n  " s i l v e r "  f i l l i n g s .  Even t h e  
Ame r i c a n  D e n t a l  A s s o c i a t i o n  a g r e e s  t h a t  m e r c u r y  d o e s  n o t  r e m a i n  com­
p l e t e l y  i n e r t  i n  t h e  t o o t h .  Bu t  t h e y  c l a i m  t h a t  t h i s  i s  o n l y  a 
p r o b l e m  f o r  a s m a l l  p e r c e n t a g e  o f  p e o p l e  who have  an " a l l e r q y "  t o  
m e r c u r y .

I b e l i e v e  t h i s  ADA p o s i t i o n  i s  l u d i c r o u s  b e c a u s e  1)  t h e  p e r c e n t a g e  
o f  p e o p l e  s e n s i t i v e  t o  m e r c u r y  has  been shown t o  be s i g n i f i c a n t l y  
h i g h e r  t h a n  t h e  p e r c e n t a g e s  c l a i m e d ,  and 2 )  one  d o e s  n o t  h a v e  t o  be 
a l l e r g i c  t o  a_ p o i s o n  t o  be ha rmed  by  j _ t . I ' m  n o t  a l l e r g i c  t o  a r s e n i c ,  
s o  d o e s  t h a t  mean I can s a f e l y  ha v e  a r s e n i c  i m p l a n t e d  i n  my t e e t h  
and l e t  i t  s l o w l y  l e a c h  o u t  i n t o  my b ody ?  O f  c o u r s e  n o t .  Bu t  t h i s  
i s  wha t  i s  h a p p e n i n g  w i t h  t h e  m e r c u r y  f i l l i n g .
P e o p l e  who have  s u f f e r e d  w i t h  m e r c u r y  t o x i c i y  f r om  d e n t a l  f i l l i n g s ,  
and t h e  h e a l t h  p r o f e s s i o n a l s  who h e l p  them,  f i n d  i t  e x a s p e r a t i n g  and 
d i s t r e s s i n g  t h a t  u n w a r r a n t e d  o p p o s i t i o n  c o n t i n u e s  t o  e v e n  j u s t  i n ­
f o r m i n g  a p a t i e n t  a b o u t  m e r c u r y  i n  ama l g ams .  And now t h a t  a l t e r n a ­
t i v e  m a t e r i a l s  a r e  a v a i l a b l e ,  p a t i e n t s  h ave  e v e r y  r i g h t  t o  know 
a b o u t  t h e  p o t e n t i a l  h a z a r d s  o f  m e r c u r y ,  so  t h a t  an i n f o r m e d  c h o i c e  
can  be made .

I t  i s  i m p e r a t i v e  t h a t  t h e  g o v e r n m e n t  t a k e  a c t i o n  now on t h i s  p r o b l e m  
b e c a u s e  t h e  p r o f e s s i o n  a p p e a r s  t o  be u n w i l l i n g  o r  u n a b l e  t o  d e a l  w i t h  
i t .  I t  i s  o f t e n  d i f f i c u l t  f o r  human b e i n g s  t o  a dm i t  m i s t a k e s .  Even 
an h o n e s t  m i s t a k e  can p r o g r e s s  f r o m  a m o l e h i l l  t o  a m o u n t a i n  u n t i l  i t  
i s  a l m o s t  t o o  l a t e  t o  make any  c h a n g e s .



Bu t  t h e  t i m e  f o r  c h a n g e  i s  now.  The s i t u a t i o n  h umank i n d  has  g o t t e n  
i t s e l f  i n t o  w i t h  m e r c u r y  i n  f i l l i n g s  b o g g l e s  t h e  m i n d .  I t  i s  so 
m i n d - b o g g l i n g  t h a t  i t  i s  e a s i e r  f o r  some p e o p l e  t o  deny  t h a t  a p r o b l e m  
e x i s t s  t h a n  t o  t r y  t o  s o l v e  i t .
I hope  t h a t  y o u  w i l l  ha ve  t h e  c o u r a g e  t o  t a k e  one  s m a l l  s t e p  t owa r d  
s o l v i n g  t h i s  p r o b l e m  by s u p p o r t i n g  S . R .  1 2 .  V e r y  f ew p e o p l e  a r e  
awa r e  t h a t  s o - c a l l e d  " s i l v e r "  f i l l i n g s  a c t u a l l y  c o n t a i n  mor e  m e r c u r y  
t h a n  s i l v e r .  O t h e r w i s e ,  t h e  p u b l i c  o u t c r y  wo u l d  be much g r e a t e r .

S i n c e r e l y ,
(̂  C (r

c c :  S e n a t e  HESS C o m m i t t e e :  J i m  Dun c a n ,  Tim K e l l y ,  Al  Adams ,  L l o y d
J o n e s

R e p . J o h n n y  E l l i s
C h a i r m a n ,  Hou s e  HESS C o mm i t t e e
G o v e r n o r  S t e v e  Cowpe r  
P . O .  Box A 
J u n e a u ,  AK 9 9 8 1 1
Myra  Munson
C o m m i s s i o n e r ,  D e p t ,  o f  H e a l t h  a S o c i a l  S e r v i c e s  
P . O .  Box H
J u n e a u ,  AK 9 9 8 1 1 - 0 6 0 1  
Re p .  M i k e  N a v a r r e  
R e p .  C . E .  Swackhammer  
R o b e r t  S t e p h e n s o n
DAMS ( D e n t a l  Ama l gam M e r c u r y  S y nd r ome )  o f  A l a s k a  
1 8 3 7  No Way Lane  
F a i r b a n k s ,  AK 9 9 7 0 9
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Alaska State Legislature
SENATOR ARLISS STURGULEWSKI. Chairman 
SENATOR PAUL FISCHER. Vice Chairman 
SENATOR SAM COTTEN 
SENATOR LYMAN HOFFMAN 
SENATOR CURT MENARD

P.O. BOX V 
ROOM 427 

STATE CAPITOL 
JUNEAU, ALASKA 03811 

(007) 465-3702

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

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

Dear Dr. Warren:

I 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 I 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-a t least 
for this time around.

I appreciate your interest in SB 123. Again, I am sorry about the video 
tape loss.

Sincerely yours,

Senator Arliss Sturgulewski, Chairman
Senate Health, Education and Social Services Committee
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PUDLIC OPINION MESSAGE

){ DEAR: SEtlATOR STURGULEWSKI

; i, NAME: TORIE HEART
t  TITLE:
S ADDRESS: 3214 MURIEL PLACE
J CITY: ANC ZIP: 99517 £
i PHONE: 272-3416
3 DILL NO: S3 123
|  SUBJECT: INFORMED CONSENT FOR DENTAL FILLINGS :
B MESSAGE: VOTE IN SUPPORT OF SB 123. /LD

*\ POMID: 03120010
DATE: 91/05/15
TIME: 12:00:10

v LIONAME: ANCHORAGE LIO
tfl COPIES: REPRESENTATIVES REPRESENTATIVES SENATORS
j BAKER BARNES ADAMS
i BOYER BROWN COLLINS
I; BRUCKMAN CARNEY COTTEN
1 CHOQUETTE DAVIDSON DUNCAN
-1 B. DAVIS C.DAVIS ELIASON
$ DONLEY ELLIS FAHRENKAMP 1
7 FINKELSTEIN FOSTER FISCHER
! GONZALES GRUENOERG FRANK
J GRU5SENDORF HANLEY HALFORD
}' HUDSON IVAN HOFFMAN
1 JACKO KOPONEN JONES
'• KUDINA LARSON KERTTULA
: LEMAN LINCOLN MENARD
; MACKIE MACLEAN PEARCE
\ MARTIN M.A.MILLER POURCHOT
j M.W.MILLER MOYER RODEY
,1 NAVARRE PARNELL SHULTZ
« G.PHILLIPS R.PHILLIPS UEIILING

SHARP TAYLOR ZIIAROFF
■i ULMER ZAWACKI

I •



PUDLIC OPINION MESSAGE

DEAR: SENATOR STURGULEWSKI

NAME: B R IA N  HALL 
T IT L E :

ADDRESS: 3 0 0 5  IOWA, «2
C IT Y : ANCHORAGE Z I P :  9 9 5 1 7

PHONE: 2 4 3 - 7 9 1 6  
B IL L  NO: SB 123
SUBJECT: INFORMED CONSENT FOR DENTAL FIL L IN G S 
MESSAGE: PLEASE SUPPORT SB 1 2 3 ,  I  THINK T H IS  I S  A GOOD F IR S T  S T E P .  I  BELIEVE 

THE AMALGAM SHOULD BE BANNED ALTOGETHER. THERE ARE OTHER FIL L IN G S THAT CAN BE 
USED WITHOUT EXPOSING PEOPLE TO HAZARDOUS MATERIALS. /B N

POMID: 0 3 1 3 4 6 1 1  
DATE: 9 1 / 0 5 / 1 5  
TIME: 1 3 : 4 6 : 1 1  

LIONAME: ANCHORAGE LIO

REPRESENTATIVES REPRESENTATIVES SENATORS

BAKER BARNES ADAMS
BOYER BROWN COLLINS
BRUCKMAN CARNEY COTTEN
CHOQUETTE DAVIDSON DUNCAN
B .D A V IS C. DAVIS ELIASON
DONLEY E LL IS FAHRENKAMP
FIN KELSTEIH FOSTER FISCHER
GONZALES GRUENBERG FRANK
GRUSSENDORF MANLEY HALFORD
HUDSON IV aN HOFFMAN
JACKO KOPONi N JONES
KUBINA LARSON KERTTULA
LEMAN LINCOLN MENARD
MACKIE MACLEAN PEARCE
MARTIN M.A .MILLER POURCHOT
M.W.MILLER MOYER RCOEY
NAVARRE PARNELL SHULTZ
G .P H I L L I P S R .P H I L L I P S UEHLING
SHARP TAYLOR ZHAROFF
ULMER ZAWACKI



ADDRESS: 6 0 S  N .  PINE 
CITY: ANCHORAGE

NAME: ERIKA MAIIANEY 
TIT LE :

DEAR: SENATOR STURGULEWSKI

PUDLIC OPINION MESSAGE

Z I P :  9 9 5 0 8
P H O N E :  2 7 9 - 9 4 9 2  

BILL NO: SB 1 2 3
SUBJECT: INFORMED CONSENT FOR DENTAL FIL L IN G S
MESSAGE: I  STRONGLY SUPPORT SB 1 2 3  AND PLEASE MOVE OUT OF COMMITTEE. I  WOULD 

LIKE TO HAVE YOUR COMMENTS REGARDING SB 1 2 3 .  /B N

POMID: 0 3 1 4 2 5 4 4  
DATE: 9 1 / 0 5 / 1 0  
T IN E :  1 4 : 2 5 : 4 4  

LIONAME: ANCHORAGE LIO

COPIES-' REPRESENTATIVES SENATORS

CAFMEY FISCHER
LINCOLN
B .D A V IS
C .D A V IS 
HANLEY

COTTEN
HOFFMAN
MENARD

M .A.M ILLFR 
GONZALES



#
PUDLIC OPIMIOH MESSAGE

DEAR: SENATOR STURGULEWSKI

NAME: CATHY WOOD 
T IT L E :

ADDRESS: 3 9 0 2  IOWA
C IT Y :  AI1C Z I P :  9 9 5 1 7

PHONE: 2 9 3 - 6 6 6 0  
BILL NO: SB 1 2 3
SUBJECT: INFORMED CONSENT FOR DENTAL FILLIN G S 
MESSAGE: I  SUPPORT SB 1 2 3 .  /LO

PONID: 0 3 1 3 1 8 5 5  
DATE: 9 1 / 0 9 / 3 0  
TIM E: 1 3 : 1 8 : 5 5  

LIONAME: ANCHORAGE LIO

C O P IE S :  PEPRESENTATIVES REPRESENTATIVES SENATORS

BAKER BARNES ADAMS
BOYER BROWN COLLINS
BRUCKMAN CARNEY COTTEN
CHOQUETTE DAVIDSON DUNCAN
B .D A '/ IS C.DA VIS ELIASON
DONL.Y E L L IS FAHRENKAI
FIN KELSTEIN FOSTER FISCHER
GONZALES GRUENBERG FRANK
GRUSSENDORF 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 .P H I L L I P S R .P H I L L I P S UEHLING
SHARP TAYLOR ZHAROFF
ULMER ZAWACKI

$



m
PUBLIC OPINION MESSAGE

DEAR: SENATOR STURGULEWSKI

NAME: JOY ANDERSON 
T IT L E :

ADDRESS: 6 2 4 2  W. DIMOND B LVD .
C IT Y : ANC 

PHONE: 2 4 3 -5 4 7 4  
B IL L  NO: SB 123
SUBJECT: INFORMED CONSENT FOR DENTAL F IL L IN G S  
MESSAGE: I  SUPPORT T H IS  B I L L .  AND I  FEEL I T 'S

Z IP :  9 9 5 0 2

OUR RIG HT TO KNOW. /L D

POMID: 0 3 0 8 5 6 5 2  
DATE: 9 1 /0 5 /0 3  
T IH P : 0 3 :5 6 :5 2  

L IO N A .it :  ANCHORAGE L IO

C O PIES: SENATORS

FISCHER
COTTEN
HOFFMAN
MENARD



PUBLIC OPINION MESSAGE

DEAR: SENATOR STURGULEWSKI

NAME: GLENDA BRUNDIDGE 
T IT L E :

ADDRESS: 5 0 5  F IS C H E R ,#1
CITY : ANCHORAGE Z I P :  9 9 5 1 8

PHONE: 5 6 2 - 2 2 6 9  
BILL NO: SB 1 2 3
SUBJECT: INFORMED CONSENT FOR DENTAL FILLINGS
MESSAGE: I  WOULD LIKE TO SEE T H IS  LEGISLATION GO FORWARD BECAUSE THE MERCURY 

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

POMID: 0 3 0 9 0 0 1 5  
DATE: 9 1 / 0 5 / 0 3  
TIME: 0 9 : 0 0 : 1 5  

LIONANE: ANCHORAGE LIO

C O PIES:  SENATOR

RODEY



PUBLIC OPIUIOU MESSAGE

DEAR: SENATOR STURGULEWSKI

NAME: HILDA MELCHIOR 
T IT L E :

ADDRESS: 2 7 2 1  HORSETAIL TRAIL 
C IT Y : FAIRBANKS Z I P :  9 9 7 0 9

PHOHE: 9 5 5 - 6 6 1 5  
BILL HO: SB 1 2 3
SUBJECT: INFORMED CONSENT FOR DENTAL FILLINGS
MESSAGE: PLEASE SUPPORT SB 1 2 3  INFORMED CONSENT B I L L .  PEOPLE SHOULD HAVE 

KNOWLEDGE OF, AND A CHOICE OF WHAT I S  PUT INTO THEIR BODIES. THANK YOU. 
EON/CLS

POMID: 0 7 0 8 5 9 0 6  
DATE: 9 1 / 0 5 / 0 3  
TIME: 0 0 : 5 9 : 0 6  

LIONAME: FAIRBANKS LIO

C O PIES:  REPRESENTATIVES SENATORS

BOYER 
KOPONEN 
M.W.MILLER

FRANK
SHULTZ
FISCHER
COTTEN
HOFFMAN
MENARD

FAHRENKAMP

MOYER
SHARP



PUBLIC OPINION MESSAGE

DEAR: SENATOR STURGULEWSKI

NAME: HOMER DOTY 
T IT L E :

ADDRESS: PO BOX 7 5 2 0 7
CITY : FAIRBANKS Z I P :  9 9 7 0 7

PHONE: 9 5 1 - 2 2 0 1  
BILL NO: SB 1 2 3
SUBJECT: INFORMED CONSENT FOR DENTAL FIL L IN G S
MESSAGE: PLEASE PASS T H IS  B IL L  AND MAKE THE DOCTORS AND DENTISTS AND MEDICAL 

PEOPLE TELL YOU WHAT THEY ARE GOING TO DO TO YOU BEFORE THEY DO I T .  EOM/MJO

POMID: 0 7 0 9 0 9 1 2  
DATE: 9 1 / 0 5 / 0 3  
TIME: 0 9 : 0 9 : 1 2  

LIOHAHE: FAIRBANKS LIO

C O PIES: SENATORS

FAHRENKAMP
FRANK
SHULTZ
FISCHER
COTTEN
HOFFMAN
MENARD



m
PUBLIC OPINION MESSAGE

DEAR: SENATOR STURGULEWSKI

NAME: ROSALEE RUSSELL 
T IT L E :

ADDRESS: P .O .B O X  1 4 1 8 9 2
C IT Y :  ANCHORAGE Z I P :  9 9 5 1 4

PHONE: C 4 8 - 7 5 3 3  
B ILL  NO: SB 1 2 3
SUBJECT: INFORMED CONSENT FOR DENTAL FIL L IN G S
MESSAGE: I  AM IN  SUPPORT OF MANDATING THAT DENTISTS INFORMED THEIR PATIENTS 

EXACTLY WHAT MATERIALS WILL BE PLACED IN  THEIR MOUTHS AND THE POTENTIAL 
COMPLICATIONS AND WHAT ALTERNATIVES ARE AVAILABLE. /CNR

POMID: 0 3 0 9 1 2 5 3  
DATE: 9 1 / 0 5 / 0 3  
TIME: 0 9 : 1 2 : 5 3  

LIONAME: ANCHORAGE LIO

C O P IES :  REPRESENTATIVES REPRESENTATIVES SENATORS

BAKER BARNES ADAMS
BOv ER BROUN COLLINS
Bi.jCKKAN CARNEY COTTEN
CHOQUETTE DAVIDSON DUNCAN
B .D A V IS C. DAVIS ELIASON
DONLEY ELLIS FAHRENKAMP
FIN KELSTEIN FOSTER FISCHER
GONZALES GRUENBERG FRANK
GRUSSENDORF HANLEY HALFORD
HUDSON IVAN HOFFMAN
JACKO KOPOHEN JONES
KUBINA LARSON KERTTULA
LEMAN LINCOLN MENARD
MACKIE MACLEAN PEARCE
MARTIN M.A.MILLER POURCHOT
M.W.MILLER MOYER RODEY
NAVARRE PARNELL SHULTZ
G .P H I L L IP S R .P H I L L I P S UEHLING
SHARP TAYLOR ZHAROFF
ULMER ZAWACKI



PUBLIC OPINION MESSAGE

DEAR: SENATOR STURGULEWSKI

NAME: SHAUN GROSE 
T IT L E :

ADDRESS: 6 3 7  CLOUD ROAD
C ITY : NORTH POLE Z I P :  9 9 7 0 5

PHONE: 9 0 0 - 8 9 5 6  
DILL NO: SD 1 2 3
SUBJECT: INFORMED CONSENT FOR DENTAL FIL LIN G S
MESSAGE: BECAUSE OF THE AMOUNT OF TRUST THAT WE PUT IN  OUR DEN TISTS, I T  I S  

IMPORTANT THAT WE HAVE THE OPPPORTUMITY OF INFORMED CONSENT IN  DENIAL MATERIALS 
THANK YOU. EOM/CLS

POMID: 0 7 0 9 9 5 5 3  
DATE: 9 1 / 0 5 / 0 3  
TIME: 0 9 : 9 5 : 5 3  

LIONAME: FAIRBANKS LIO

CO PIES:  SENATORS

FISCHER
COTTEN
HOFFMAN
MENARD



f
PUDLIC OPINION MESSAGE

DEAR: SENATOR STURGULEWSKI

NAMF.: KENT MONROE 
T IT L E :

ADDRESS: 1 9 7 7  WESTON DRIVE 
C IT Y :  FAIRBANKS Z I P :  9 9 7 0 9

FIIONE: 4 7 4 - 4 6 9 2  
B IL L  NO:
SUBJECT:
MESSAGE: I  SUPPORT SB 1 2 3 .  I  THINK DENTAL PATIENTS SHOULD BE MADE A AWARE OF 

POTENTIAL HAZARDS ASSOCIATED WITH AMALGAM FIL L IN G S  AND INFORMED OF THE AVAILABLE 
OPTIONS SO THAT THEY CAN MAKE AN INFORMED CHOICE. EOM/MJO

POMID: 0 7 1 0 2 1 1 0  
DATE: 9 1 / 0 5 / 0 3  
TIME: 1 0 : 2 1 : 1 0  

LIONAME: FAIRBANKS LIO

CO PIE S:  SENATORS

FISCHER 
COTTEN 
HC' THAN 
MLNARD



PUBLIC OPINION MESSAGE

DEAR: SENATOR STURGULEWSKI

NAME: 
T IT L E :  

ADDRESS: 
C IT Y : 

PHONE: 
B ILL  NO: 
SUBJECT: 
MESSAGE:

HERBERT R. MELCHIOR

2 7 2 1  HORSETAIL TRAIL
FAIRBANKS ZIP ' .  9 9 7 0 9
9 5 5 - 6 6 1 5  
SB 1 2 3
INFORMED CONSENT FOR DENTAL F IL L IN J S
PLEASE SUPPORT AND VOTE TOR SB 1 2 3 .  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 I F  PATIENTS SIGN CONSENT FOR MATTERS 
USED. THANK YOU. EOM/CLS

POMID: 0 7 1 9 3 0 2 7  
DATE: 9 1 / 0 5 / 0 3  
TIM E: 1 9 : 3 0 : 2 7  

LIONAME: FAIRBANKS LIO

C O P IE S :  SENATORS

FISCHER
COTTEN
HOFFMAN
MENARD



PUBLIC OPINION MESSAGE

DEAR: SENATOR STURGULEWSKI

NAME: MARY BOYD 
T IT L E :

ADDRESS: PO BOX 7 2 6 6 6
C IT Y :  FAIRBANKS Z I P :  9 9 7 0 7

PHONE: 6 5 5 - 6 2 6 5  
B IL L  NO: SB /.23
SUBJECT: INFORMED CONSENT FOR DENTAL FILLINGS
MESSAGE: I  SUPPORT T H IS  B I L L .  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 I  THINK DENTISTS SHOULD TOO. I  AM ONE OF THOSE 
PEOPLE THAT WAS POISONED BY MERCURY AMALGAM F IL L IN G S .  I ' M  HAPPY NOW.
EOM/MJO

POMIP! 0 7 1 5 3 2 3 6  
DATE: 9 1 / 0 5 / 0 3  
TIME: 1 5 : 3 2 : 3 6  

LIONAME: FAIRBANKS LIO

C O P IE S :  SENATORS

FISCHER
COTTEN
HOFFMAN
MENARD



P U B L I C  O P I U I O U  M E S S A G E

S E M A T O R  S T U R G U L E W S K I

N A M E :

T I T L E :

A D D R E S S :

c i t y :  

P H O M E :  

B I L L  H O :  

S U B J E C T :  

M E S S A G E :

M A R Y  C O U T T S

P O B  4 5  

E S T E R  

4 7 9 - 3 6 4 5  

S B  1 2 3  

I N F O R M E D  

I  R E A L L Y

Z I P :  9 9 7 2 5

C O N S E N T  F O R  D E N T A L  F I L L I N G S  

A M  I N  S U P P O R T  O F  Y O U R  P A S S I N G

G I V E  P E O P L E  A L L  T H E  I N F O R M A T I O N  P O S S I B L E  B E F O R E

T H I S  B I L L .  

T H E Y  M A K E  A

I T S  A  G O O D  

D E C I S I O N .

I D E A  T l  

E O M / M W I

P O M I D :  0 7 1 6 5 4 2 2  

D A T E :  9 1 / 0 5 / 0 3  

T I M E :  1 6 : 5 4 : 2 2  

L I O N A M E :  F A I R B A N K S  L I O

C O P I E S :  S E N A T O R S

F I S C H E R

C O T T E N

H O F F M A N

M E N A R D



PUBLIC OPINION MESSAGE

DEAR: SENATOR STURGULEWSKI

NAME: DALTRICE D .  BOEHNER 
T IT L E :

ADDRESS: 5 9 1 1  DENALI ST.BLD A,APT 1
C IT Y :  ANCT " \  Z I P :  9 9 5 1 0

PHONE / 5 6 3 - 5 7 0 3  
BILL NCV SB 1 2 3 /
SUBJECll:  INFORMED CONSENT FOR DENTAL FILLINGS
MESSAGfV i .M*S I S  A VOICE OF SUPPORT FOR SB 1 2 3  . I 'M  HOPING THAT EACH OF YOU 

WILL CAREFULLY CONSIDER HOW IMPORTANT I T  I S  THAT EACH PERSON HAS T H IS  
INFORMATION./  LW

POMID: 0 3 1 1 3 9 5 6  
DATE: 9 1 / 0 5 / 0 6  
TIM E: 1 1 : 3 9 : 5 6  

LIONAME: ANCHORAGE LIO

REPRESENTATIVES REPRESENTATIVES SENATORS

BAKER BARNES ADAMS
BOYER BROUN COLLINS
BRUCKMAN CARNEY COTTEN
CHOGUETTE DAVIDSON DUNCAN
B.DA VIS C.DA VIS ELIASON
DONLEY ELLIS FAHRENKAMP
FIN KELSTEIN FOSTER FISCHER
GONZALES GRUENBERG FRANK
GRUSSENDORF HANLEY HALFORD
HUDSON IVAN HOFFMAN
JACKO KOPONEN JONES
KU5INA LARSON KERTTULA
LEMAN LINCOLN MENARD
MACKIE MACLEAN PEARCE
MARTIN M.A.MILLER POL'RCHOT
M.W.MILLER NOl ER ROBEY
NAVARRE PARNELL SHULTZ
G .F H I L L I P S R .P H I L L I P S UEHLING
SHARP TAYLOR ZHAROFF
ULMER ZAWACKI



PUBLIC OPINION MESSAGE

DEAR: SENATOR STURGULEWSKI

NAME: JOYCE KARC2MARCZYK 
T IT L E :

ADDRESS: P . O .  BOX 7 5 2
C ITY : O E I J A - U C L  Z I P :  9 9 7 3 7

PHONE y t f f f - W O  )
B ILL NO* SB 1 2 3  J
SUBJECVJ  INFflBNED CONSENT FOR DENTAL FIL LIN G S
MESSAGE: I T  I S  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.

POIIID: 0 2 1 0 5 7 0 2  
DATE: 9 1 / 0 5 / 0 9  
TIME: 1 0 : 5 7 : 0 2  

LIONAME: DELTA JUNCTION LIO

CO PIES:  SENATORS

SHULTZ
FISCHER
COTTEN
HOFFMAN
MENARD



w
PUBLIC OPINION MESSAGE

DEAR: SENATOR STURGULEWSKI

NAME: CARMEN CARPENTER 
T IT L E :

ADDRESS: P . O .  BOX 7 6 5
C IT Y :  DELTA J C T .  Z I P :  9 9 7 3 7

PHONE: 8 9 5 - 4 0 7 1  
B ILL  NO: SB 1 2 3
SUBJECT: INFORMED CONSENT FOR DENTAL FIL LIN G S
MESSAGE: WE HAVE THE RIGHT TO BE INFORMED AND THE RIGHT TO DECIDE.

POHIO: 0 2 1 1 2 5 4 2  
DATE: 9 1 / 0 5 / 0 9  
TIM E: 1 1 : 2 5 : 4 2  

LIONAME: DELTA JUNCTION LIO

C O P IE S :  SENATORS

SHULTZ
FISCHER
COTTEN
HOFFMAN
MENARD



PUBLIC OPINION MESSAGE

DEAR: SENATOR STURGULEWSKI

NAME: DR. CHARLES CONNELL 
T IT L E :

ADDRESS: 2 7 0 2  GAMBELL S T .
C IT Y :  ANC Z I P !  9 9 5 0 3

PHONE: 2 7 9 - 7 9 9 1  
BILL NO: SB 1 2 3
SUBJECT-* INFORMED CONSENT FOR DENTAL FIL L IN G S
MESSAGE! I  SUPPORT SEN. RODEY'S LEGISTATION ON CONSENT FOR DENTAL MATERIALS. 

HOWEVER, AFTER WORKING WITH PATIENTS INJURED BY DENTAL MATERIALS FOR THE PAST 
TWO AND A HALF YEARS, I  DO NOT FEEL THAT I T  GOES FAR ENOUGH. I  THINK THAT THE 
SILVE R AMALGAM SHOULD BE LEGISLATED OUT OF EXISTENCE IN  T H IS  STATE. I  REALIZE 
THAT T H IS  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 T E R R I F I E D . /  L

POMID: 0 3 1 9 0 2 5 5  
DATE: 9 1 / 0 9 / 1 5  
TIME-' 1 9 : 0 2 : 5 5  

LIONAME! ANCHORAGE LIO

REPRESENTATIVES REPRESENTATIVES SENATORS

BAKER BARNES ADAMS
BOYER BROWN COLLINS
BRUCKMAN CARNEY COTTEN
CHOQUETTE DAVIDSON DUNCAN
B .D A V IS C.DAVIS ELIASON
DONLEY ELI I S FAHRENKAMP
FINKELSTEIN FOSTER FISCHER
GONZALES GRUENBERG FRANK
GRUSSENDORF HANLEY HALFORD
HUDSON IVAN HOFFMAN
JACKO KOPONEN JONES
KUBINA LARSON KERTTULA
LEMAN LINCOLN MENARD
MACKIE MACLEAN PFARCE
MARTIN M.A.M ILLER POURCHOT
M.W.MILLER MOYER RODEY
NAVARRE PARNELL SHULTZ
G .P H I L L IP S R .P H I L L I P S UEHLING
SHARP TAYLOR ZHAROFF
ULMER ZAWACKI



PUBLIC OPIIIIOU MESSAGE

dear: SENATOR sturgulewski

NAME: HEIDE GARRETT 
T IT L E :

ADDRESS: P .O .B O X  1 9 0 9 8 3
C IT Y :  ANCHORAGE z i p : 9 9 5 1 9

PHONE: 3 9 5 - 7 2 0 5  
BILL NO: SB 1 2 3
SUBJECT: INFORMED CONSENT FOR DENTAL FILLIN G S 
MESSAGE: I  SUPPORT SB 1 2 3 .  /BN

POMID: 0 3 1 9 0 9 1 7  
DATE: 9 1 / 0 9 / 1 5  
TIM E: 1 9 : 0 9 ! 1 7  

LIONAME: ANCHORAGE LIO

REPRESENTATIVES REPRESENTATIVES SENATORS

BAKER BARNES ADAMS
BOYER BROWN COLLINS
BRUCKMAh CARNEY COTTEN
CIIOQUETTE DAVIDSON DUNCAN
B.DA VIS C.DAVIS ELIASON
DONLEY EL L IS FAHRENKAMP
FINKELSTEIN FOSTER FISCHER
GONZALES GRUENBERG FRANK
GRUSSENDORF HANLEY HALFORD
HUDSON IVAN HOFFMAN
JACKO KOFONEN JONES
KUBINA LARSON KERTTULA
LEMAN LINCOLN MENARD
MACKIE MACLEAN PEARCE
MARTIN M.A .MILLER POURCHOT
M.N.MILLER MOYER RODEY
NAVARRE PARNELL SHULTZ
G .F H I L L IP S R .P H I L L I P S UEHLING
SHARP TAYLOR ZHAROFF
ULMER ZAWACKI



PUBLIC OPItUOH MESSAGE

DEAR: SENATOR STURGULEWSKI

HAME! RAND T .  WALLS 
T I T I E :

ADDP "'1 8 7 2 0  BLACKBERRY
i t y : a n c h o r a g e Z I P :  9 9 5 0 2

FI.JNE: 2 4 8 - 4 0 4 7  
B ILL  NO: SB 1 2 3
SUBJECT: INFORMED CONSENT FOR DENTAL FIL L IN G S
MESSAGE: AS A CONCERNED REGISTERED VOTER IN  ALASKA, WE MUST INFORM THE PUBLIC 

OF ALL TOXIC SUBSTANCES IN  THEIR L IV E S.  IN  PO IN T, 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. /B N

POMID: 0 3 1 2 0 4 0 9  
DATE: 9 1 / 0 4 / 1 5  
TIME: 1 C : 0 4 : 0 9  

LIONANE: ANCHORAGE LIO

C O PIES:  SENATORS

FISCHER
COTTEN
HOFFMAN
MENARD



PUBLIC OPINION MESSAGE

DEAR: SENATOR STURGULEWSKI

NAME: ANN ANDERSON 
T IT L E :

ADDRESS: 2 0 3 1  BENNETT AVENUE 
CITY : ANCHORAGE 

PHONE: 2 6 7 - 2 3 4 2  
B ILL  NO: SB 1 2 3
SUBJECT: INFORMED CONSENT FOR DENTAL FIL L IN G S 
MESSAGE: VOTE YES ON SB 1 2 3

Z I P :  9 9 5 1 7

REMOVE FLUORIDE FROM ANCHORAGE WATER. /JS M

POMID: 0 3 1 1 1 1 4 2  
DATE: 9 1 / 0 4 / 1 5  
TIME: l i : i i : 4 2  

LIONAME: ANCHORAGE LIO

CO PIES:  REPRESENTATIVES SENATORS

LEMAN
DONLEY
GRUENBERG

PEARCE
RODEY
FISCHER
COTTEN
HOFFMAN
MENARD



PUBLIC. OPINION MESSAGE

GEAR: SENATOR STURGULEUSKI

NAME' ANITA HIGGINS 
T IT L E :

ADDRESS: 1 4 8  MICHAEL COURT
C IT Y :  ANCHORAGE Z I P :  9 9 5 0 4

PHONE: 3 3 8 - 0 1 4 8  
DILL NO: SD 1 2 3
SUBJECT: INFORMED CONSENT FOR DENTAL FILL IN G S 
MESSAGE: I  AM FOR SB 1 2 3 .  / J 5 M

POMID: 0 3 1 1 3 3 3 2  
DATE: 9 1 / 0 4 / 1 5  
TIM E: 1 1 : 3 3 : 3 2  

LIONAME: ANCHORAGE LIO

C O P IE S :  SENATORS

FISCHER
COTTEN
HOFFMAN
MENARD



PUBLIC OPINION MESSAGE

DEAR: SENATOR STURGULEWSKI

NAME: WILLIAM SCHUITT 
T IT L E :

ADDRESS: 1 5 1 0  CENTERVALE DRIVE
C IT Y :  EAGLE RIVER Z I P :  9 9 5 7 7

PHONE: 6 9 6 - 3 3 3 3  
B IL L  NO: SB 1 2 3
SUBJECT: INFORMED CONSENT FOR DENTAL FIL L IN G S  
MESSAGE: I  AM IN  SUPPORT OF SB 1 2 3 .  / J S M

(NOTE: T H IS  GENTLEMAN WAS ON A VOICE BOX AND WAS D IF FIC U L T  TO UNDERSTAND.
I  AM NOT SURE THAT THE ADDRESS I S  CORRECT -  HOWEVER, THE PHONE NUMBER I S  

CONFIRMED SHOULD YOU NEED TO CONTACT H I M .)

POMID: 0 3 1 0 0 5 3 6  
DATE: 9 1 / 0 4 / 1 5  
TIM E- 1 0 : 0 5 : 3 6  

LIONAMF: ANCHORAGE LIO

C O P IE S :  SENATORS

FISCHER
COTTEN
HOFFMAN
MENARD



PUBLIC OPINION MESSAGE

DEAR: SENATOR STURGULEWSKI

NAME: PATSY HAYES 
T IT L E :

ADDRESS: 3 3 3 1 - E ,  HUFFMAN ROAD
C IT Y :  AUfcHORAGE Z I P :  9 9 5 1 6

PHONE: / 3 4 5 - 2 7 7 2  
B ILL  NO: SB 1 2 3  /
S U B J E c f : INFORMED CONSENT FOR DENTAL FIL L IN G S 
MESSAGE^ I  SUPPORT SB 1 2 3 .  I  BELIEVE DENTIST SHOULD ADVISE THEIR PATIENTS WHEN 
USING A T03<IC SUBSTANCE FOR FIL L IN G  MATERIAL AND ALSO INFORM THE PATIENT 

CONCERNING THE POIENTIAL COMPLICATIONS OF MERCURY AMALGAMS I t l  TEETH. /BN

POMID: 0 3 1 4 2 1 4 5  
DATE: 9 1 / 0 4 / 1 0  
TIME: 1 4 : 2 1 : 4 5  

LIONAME: ANCHORAGE LIO

REPRESENTATIVES REPRESENTATIVES SENATORS

BAKER BARNES ADAMS
BOYER BROWN COLLINS
BRUCKHAN CARNEY COTTEN
CHOOl'ETTE DAVIDSON DUNCAN
B . DAVIS C .  DAVIS ELIASON
DONLEY ELL IS FAHRENKAMP
FINKELSTEIN FOSTER FISCHER
GONZALES GRUENBERG FRANK
GRUS5EKD0RF 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 .P H I L L IP S R .  P H IL L IP S UEHLJNG
SHARP TAYLOR ZHAROFF
ULMER ZAWACKI



PUBLIC OPINION MESSAGE

DEAR: SENATOR STURGULEWSKI

8 D-T

n a m e : HR. GARY MCHICHEAL
T IT L E :  ____„

ADDRESS: HC 01  B 0 £
C IT Y :  PALMER 

PHONE: , 7 4 5 - 0 2 7 4  
DILL NO: //SB 1 2 3  
SUBJECT: UNFORMED 
M ESSA G E:\I  AM IN

Z I P :

SENT FOR DENTAL FIL L IN G S  
SUPPORT OF T H IS  B I L L .

POMID: 1 4 1 2 2 7 3 1  
DATE: 9 1 / 0 4 / 1 6  
TIM E: 1 2 : 2 7 : 3 1  

LIONANE: NAT-SU LIO

CO PIES:  SENATORS

FISCHFR
COTTEN
HOFFMAN
MENARD

9 9 6 4 5



PUBLIC OPIMIOH MESSAGE

DEAR: SEUATOR STURGULEWSKI

HAME: RODERT J .  ROWEn, M .D .
TIT L E :

ADDRESS: 6 1 5  E . & 2 U D  AVEWUE,SUITE 3 0 0
C I T Y :  A H C H g S * 3 w 3 E  >  Z I P :  9 9 5 0 8

F H O t l E :  3 9 6 ^ 7 7 7 5  )

D I L L  H O :  S f i  1 3 < 3  /

S U B J E C T ^ n T O R IT E p x O in S E n T  FOR DENTAL FILLinGS
MESSAGE// PLEASe'RALLY TO THE BASIC HUMAn RIGHTS OF ALASKAHS TO BE INFORMED AS 

TO WHATLfiAJEtflALS THEIR DENTISTS ARE IMPLANTING IN  THEIR BOD IES. SUPPORT SB 1 2 3
/ C U R

POMID: 0 3 1 1 9 1 2 7  
DATE: 9 1 / 0 9 / 1 9  
TIME: 1 1 : 9 1 : 2 7  

LIONAME: ANCHORAGE LIO

C O PIES:  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: C H R IST I  A. VINCENT 
T IT L E :

ADDRESS: P . O .  BOX 4 7 3 ,  1 2 1 3  S .  NORDIC DR.
C m :  PETERSBURG, AK. Z I P :  9 9 8 3 3

PHONE: 7 7 2 - 9 2 0 2  
B ILL  NO: SB 1 2 3  
SUBJECT: INFORMED CONSENT
MESSAGE: PLEASE SUPPORT SP 1 2 3 .  I T  I S  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 P O S S IB IL IT I E S  
OF HEALTH PROBLEMS WHEN CERTAIN MATERIALS ARE USED FOR FIL LIN G  TEETH.

FOMID: 1 5 1 6 1 6 5 9  
DATE: 9 1 / 0 2 / 2 8  
TIME: 1 6 : 1 6 : 5 9  

LIONAME: PETERSBURG LIO

C O P IES :  REPRESENTATIVES SENATORS

C .D A V IS  JONES
TAYLOR FISCHER

COTTEN 
HOFFMAN 
MENARD



b

PUBLIC OPINION MESSAGE

DEAR: SENATOR STURGULEWSKI

NAME: MARIE NCENTIRE 
T IT L E :

AODRESS: 6 4 0 0  E .  15TH COURT
C I T T :  ANC Z I P ’- 9 9 5 0 4

PHONE: £ 7 4 - 4 7 4 1  
B ILL  NO: SB 1 3 3
SUBJECT: INFORMED CONSENT FOR DENTAL FILLIN G S 
MESSAGE: I  WOULD LIKE TO SEE TH IS  PASSED. /LD

PCMIO: 0 3 0 S 5 4 1 5  
DATE-' 9 1 / 0 3 / 1 9  
TIME: 0 6 : 5 4 : 1 5  

LIONAME: ANCHORAGE LIO

C O P IE S :  REPRESENTATIVES REPRESENTATIVES SENATORS

BAKER
BOYER
BRUCKMAN
CHOQUETTE
B .D A V IS
DONLEY
FIN KELSTEIN
GONZALES
GRUSSENDORF
HUDSON
JACKO
KUBINA
LEMAN
MACKIE
MARTIN
M.W.MILLER
NAVARRE
G .P H I L L IP S
SHARP
ULMER

BARNES
BROUN
CARNEY
DAVIDSON
C .D A V IS
E L L IS
FOSTER
GRUENBERG
HANi _Y
IVAN
KOPONEN
LARSON
LINCOLN
MACLEAN
M.A .MILLER
MOYER
PARNELL
R .P H I L L I P S
TAYLOR
ZAWACKI

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

DEAR: SENATOR STURGULEWSKI

NAME: DR. JOHN WALSH 
T IT L E :

ADDRESS: 5 5 0  WEST 7TH AVE, STE 1 3 9 0
CITY: ANCHORAGE Z I P :  9 9 5 0 1

PHONE: 2 5 8 - 1 3 9 0  
B IL L  NO: SB 1 2 3
SUBJECT: INFORMED CONSENT FOR DENTAL FILLINGS 
MESSAGE: I  URGE YOU TO PASS SB 1 2 3 .  / JS M

POMID: 0 3 0 8 5 8 9 6  
DATE: 9 1 / 0 3 / 1 9  
TIME: 0 S : 5 8 : 4 6  

l i o n a m e : ANCHORAGE LIO

CO PIES:  REPRESENTATIVES REPRESENTATIVES SENATORS

BAKER
BOYER
BRUCKMAN
CROQUETTE
B.DA VIS
DONLEY
FIN KELSTEIN
GONZALES
GRUSSENDORF
HUDSON
JACKO
KUDINA
LEMAN
MACKIE
MARTIN
M.W.MILLER
NAVARRE
G .P H I L L I P S
SHARP
ULMER

BARNES
BROWN
CARNEY
DAVIDSON
C.DA VIS
ELL IS
FOSTER
GRUENBERG
HANLEY
IVAN
KOPONEN
LARSON
LINCOLN
MACLEAN
M.A.MILLER
MOYER
PARNELL
R .P H I L L I P S
TAYLOR
ZANACKI

ADAMS
COLLINS
COTTEN
DUNCAN
ELIASON
FAHRENKAMP
FISCHER
FRANK
HALFORD
HOFFMAN
JONES
KERTTULA
MENARD
PEARCE
FOURCHOT
RODEY
SHULTZ
UEHLING
ZHAROFF
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D EN T A L AMALGAM

H e a v y  M e t a l

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 H M 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

H a r v a r d  H e a lth  L e t te r



a m o u n t s  o f  m e r c u r y  t h a t  a c c u m u la t e d  in  v a r i ­
o u s  o r g a n s  a n d  in  s o m e  a n im a ls  a l l e g e d ly  
c a u s e d  s e v e r e  k id n e y  d a m a g e .

F u z z y  th in k in g ?
T h e  a u t h o r s  f i r s t  a n n o u n c e d  t h e i r  r e s u lt s  in  a  
p r e s s  r e le a s e ,  r a t h e r  t h a n  fo l lo w in g  th e  u s u a l 
r o u t e  o f  p u b l i s h in g  t h e m  in  a  s c ie n t i f ic  j o u r n a l  
o r  p r e s e n t i n g  th e m  a t  a  p r o fe s s io n a l m e e t in g . 
T h e  p r e s s  r e le a s e  g a v e  r e p o r t e r s  a c c e s s  to  th e s e  
a la r m i n g  c la im s  b e fo r e  th e  w o r k  c o u ld  b e  r e ­
v ie w e d  b y  o t h e r  s c ie n t is t s .

T h e s e  r e s u l t s  a r e  q u e s t io n a b le  f o r  s e v e r a l 
r e a s o n s .  T o  b e g in  w i t h ,  th e  a m a lg a m  p la c e d  in  
th e  s h e e p s ’ t e e th  c o n t a in e d  f a r  m o re  m e r c u r y  
t h a n  a  d e n t i s t  w o u ld  e v e r  r e a l l y  u s e . T h i s  c o u ld  
h a v e  b ia s e d  th e  r e s e a r c h e r s ’ f in d in g s  in  tw o  
w a y s .  F i r s t ,  i f  to o  m u c h  m e r c u r y  is  p r e s e n t  i t  
c a n ’t  b in d  p r o p e r ly  w i t h  th e  o t h e r  m e t a ls  in  th e  
a m a lg a m ,  p e rm i t t i n g  f r e e  m e r c u r y  to  be  r e ­
le a s e d  in  u n u s u a l ly  la r g e  q u a n t i t i e s .  S e c o n d , 
im p r o p e r l y  c o n s t i t u t e d  f i l l i n g s  w e a r  d ow n  e a s ­
i l y ,  a n d  th e  a n im a ls  a p p e a r  to  h a v e  b e e n  in g e s t ­
in g  c o n s id e r a b le  a m o u n t s  o f  t h e m .

O n  6 0  M inu te s , v id e o t a p e s  o f  th e  e x p e r im e n t ­
e r s  a t  w o r k  s h o w e d  th e m  p la c in g  th e  f i l l i n g s  
w i t h  p o o r  t e c h n iq u e , p e r h a p s  c a u s in g  f r e e  m e r ­
c u r y  t o  l i n g e r  o n  th e  a m a lg a m  s u r fa c e .  T h e y  a ls o  
p u t  in  a  d o z e n  f i l l i n g s  a t  o n c e  —  a  b le s s e d ly  
u n c o m m o n  p ra c t ic e  in  h u m a n  d e n t i s t r y .

A d d i t i o n a l ly ,  s h e e p  m a y  n o t  b e  a n  a c c u ra t e  
m o d e l f o r  s t u d y in g  m e r c u r y  e x p o s u re  in  h u ­
m a n s .  A lt h o u g h  s o m e  o f  u s  c le n c h  o u r  t e e th  in  
th e  n ig h t  o r  in  s t r e s s f u l  s i t u a t i o n s ,  s h e e p  a r e  
c u d - c h e w e r s , a n d  t h e i r  f l a t  t e e t h  g r in d  a n d  w e a r  
n e a r l y  a r o u n d  th e  c lo c k .

T h u s  i t  w a s  n o t  s u r p r i s i n g  t h a t  th e  r e s e a r c h ­
e r s  c la im e d  to  h a v e  fo u n d  u n u s u a l ly  h ig h  le v e ls  
o f  m e r c u r y  in  th e  a n im a ls ’ b o d ie s . W h a t  a s t o n ­
i s h e d  e x p e r t s  w a s  t h e  c la im  t h a t  m e r c u r y  e x p o ­
s u r e  c a u s e d  k i d n e y  f a i l u r e  i n  s o m e  o f  th e  
a n im a ls ,  b e c a u s e  t h e  ty p e  o f  k id n e y  d a m a g e  
r e p o r t e d  w a s  n o t  th e  t y p e  t h a t  m e r c u r y  is  k n o w n  
to  c a u s e . T h i s  f i n d in g  w a s  a ls o  u n d e rm in e d  b y  
th e  fa c t  t h a t  t h e  r e s e a r c h e r s  f a i le d  to  t a k e  th e  
n e x t  o b v io u s  s te p : i f  t h e y  t h o u g h t  m e r c u r y  f r o m  
a m a lg a m  c a u s e d  k id n e y  f a i lu r e ,  th e y  s h o u ld  
h a v e  e x p o s e d  o t h e r  s h e e p  to  m e r c u r y  a lo n e  to  
s e e  i f  th e  p r o b le m  r e c u r r e d .

R e s u l t s  o f  s o m e  o f  t h e  C a lg a r y  s h e e p  s tu d ie s  
h a v e  a p p e a r e d  in  p r i n t .  B u t  c o n c e rn e d  s c ie n t is t s  
s a y  th e s e  p a p e r s  a r e  p la g u e d  b y  f la w s  t h a t  i n ­
f l a t e  e s t im a t e s  o f  m e r c u r y  e x p o s u r e . A n d  th e  
a c c o u n t s  ig n o r e  s im i l a r  r e s e a r c h  c a r r ie d  o u t  o n  
d o g s  a n d  h u m a n s  d u r i n g  th e  1 9 5 0 s ,  w h ic h  g e n ­
e r a t e d  v e r y  d i f f e r e n t  r e s u l t s .

T h e  b o t to m  l i n e  is  t h a t  f in d in g s  fr o m  th e  
C a lg a r y  s t u d ie s  g iv e  u s  n o  r e a s o n  to  r e v is e  e a r ­

l i e r  c o n c lu s io n s  a b o u t  th e  s a f e t y  o f  d e n t a l a m a l ­
g a m  in  h u m a n s :

• S u c h  f i l l i n g s  c o n s is t  o f  m e r c u r y  s a l t s  w i th  n o  
f r e e  m e t a l l i c  m e r c u iy .

• T h e r e  is  n o  c re d ib le  e v id e n c e  t h a t  a n y  h u m a n  
i l ln e s s  o r  p o is o n in g  is  c a u s e d  b y  h a v in g  a m a l ­
g a m  f i l l i n g s .

• T h i s  1 0 0 - y e a r - o ld  m a t e r i a l  is  p r o b a b ly  s a f e r  
a n d  m o r e  d u r a b le  t h a n  th e  m o re  m o d e rn  
a l t e r n a t i v e s .

B a a h !
A  t r a c e  a m o u n t  o f  m e r c u r y  v a p o r  is  p r e s e n t  in  
th e  a i r  w e  b r e a t h e  o u t .  T h i s  a p p e a r s  to  c om e  
b o th  f r o m  th e  lu n g s  a n d  f r o m  d e c o m p o s i t io n  o f  
th e  a m a lg a m  w h e n  i t s  t e m p e r a t u r e  r is e s  b y  
s e v e r a l  h u n d r e d  d e g re e s . D r i n k in g  h o t  l i q u id s  
o r  e a t in g  c a n ’t  p ro d u c e  t h i s  in c r e a s e . G r in d in g  
o n e ’s  t e e t h  c a n , b u t  o n ly  f o r  f r a c t i o n s  o f  a  s e c o n d .

S in c e  m e r c u r y  i s  f o u n d  in  a i r ,  fo o d , a n d  w a t e r ,  
p e o p le  w i t h  f i l l i n g s  g e t  a b o u t  th e  s a m e  d a i ly  
e x p o s u r e  f r o m  t h e i r  t e e t h  a s  p e o p le  w i t h o u t  
f i l l i n g s  g e t  f r o m  a  c o m b in a t io n  o f  b r e a t h in g ,  
e a t i n g ,  a n d  d r i n k i n g  t a p  w a t e r .  P e o p le  w h o  
s p e n d  a  lo t  o f  t im e  in  h ig h -m e r c u r y  e n v i r o n ­
m e n t s ,  in c lu d in g  d e n t i s t s ,  d e n t a l t e c h n ic ia n s , 
a n d  fa c t o r y  w o r k e r s  w h o  m a k e  t h e rm o m e t e r s  o r  
m e r c u r y - v a p o r  la m p s ,  h a v e  b e e n  e x t e n s iv e ly  
s t u d ie d .  T h e y  h a v e  s h o w n  n o  d i s c e r n ib le  h e a lt h  
e f f e c t s ,  e v e n  a t  e x p o s u r e s  10 0  t im e s  g r e a t e r  
t h a n  t h o s e  a t t r i b u t e d  to  a m a lg a m  f i l l i n g s .

P e o p le  o b s e s s e d  w i th  t h e  id e a  t h a t  a m a lg a m  
is  a  h e a l t h  h a z a r d  h a v e  p r o m o t e d  t h e i r  c a u s e  
w i t h  f a u l t y  a s s u m p t i o n s  a n d  f la w e d  m e a s u r e ­
m e n t s .  F o r  t h e i r  e s t im a t e s  o f  m e r c u r y  e x p o s u r e  
to  b e  t r u e ,  f i l l i n g s  w o u ld  h a v e  to  b e  v a p o r i z i n g  
fa s t  e n o u g h  to  d i s a p p e a r  f r o m  p e o p le ’s  m o u th s .

T h e  o n ly  d o c u m e n te d  h e a l t h  p r o b le m  a s s o c i­
a t e d  w i th  d e n t a l  a m a lg a m  is  a n  a l le r g y  to  o n e  o f  
t h e  m e t a ls  —  m o re  o f t e n  c o p p e r  o r  s i l v e r  t h a n  
m e r c u r y .  A lt h o u g h  m a n y  p e o p le  a r e  a l le r g i c  to  
n ic k e l in  j e w e l r y ,  s u c h  d i f f i c u l t i e s  w ith  d e n t a l 
a m a lg a m  a r e  e x c e e d in g ly  r a r e .  C o m p o s i t e  p la s ­
t ic  f i l l i n g s  a r e  a c t u a l ly  m o re  l i k e ly  to  s p a r k  
a l le r g i c  r e a c t i o n s .

F i n a l l y ,  w h a t  t e le v is i o n  d id n ' t  t e l l  u s : t a k i n g  
o u t  a  f i l l i n g  r e le a s e s  m u c h  m o re  m e r c u r y  t h a n  
d o e s  p u t t i n g  o n e  in  o r  le a v in g  i t  a lo n e . A  p a t ie n t  
in  th e  60 Minutes s e g m e n t  r e p o r t e d  t h a t  h e r  
m u l t i p le  s c l e r o s i s - l i k e  s y m p to m s  d is a p p e a r e d  
c o m p le t e ly  t h e  d a y  a f t e r  h e r  f i l l i n g s  w e re  r e ­
m o v e d . H o w e v e r ,  s u c h  r e s u l t s  in d ic a te  t h a t  h e r  
d i f f i c u l t i e s  c o u ld  n o t  h a v e  b e e n  c a u s e d  b y  d e n t a l 
a m a lg a m ,  b e c a u s e  le v e ls  h a d  to  be  m u c h  h ig h e r  
t h e  d a y  s h e  m i r a c u lo u s ly  r e c o v e r e d  t h a n  t h e y  
w e r e  th e  d a y  b e fo r e  h e r  f i l l i n g s  w e re  r e m o v e d .

-ROBERTBARATZ. D.D.S.. PH.D.. M.D.

September 1991



D e n t a l  “silver’5 t o o t h  fillings: a  s o u r c e  o f  m e r c u r y  

e x p o s u r e  r e v e a l e d  b y  w h o l e - b o d y  i m a g e  s c a n

a n d  tissue a n a l y s i s

L E S Z E K .J. IIA H N , R E IN H A R D  K L O IB E R , M U R R A Y  J, VIM Y,* Y O S H IM I T A K A H A S H I,' A N D  
F R IT Z  L. L O R S C H E ID E R 11

Departments of Radiology, 'Medicine, and 1Medical Physiology, University of Calgary, Faculty of Medicine, Calgary, 
Alberta, T2N 4N1, Canada

A B S T R A C T

M ercu ry  (Mg) vapor is released from dental “silver” 
tooth fillings into hum an  m outh  air after chew ing, hut 
its possible up take routes and  distribu tion  am ong  body 
tissues a rc  unknow n. T h is  investigation dem onstrates 
tha t w hen radioactive 303H g  is mixed w ith dental 
H g/silver fillings (am algam ) an d  placed in teeth  of 
ad u lt sheep, the isotope will appear in various organs 
an d  tissues w ithin 29 days. Evidence of H g  uptake, as 
de te rm in ed  by w hole-body scann ing  and m easurem ent 
o f  isotope in specific tissues, revealed th ree uptake 
sites: lung, gastro in testinal, an d  jaw  tissue absorption . 
O nce absorbed, high concentrations of dental am algam  
H g  rap id ly  localize in kidneys and liver. Results are 
discussed in view o f po ten tia l health consequences 
from  long-term  exposure to H g  frorn this den tal 
m a te r ia l.— H a h n ,  L. J .; K l o i b e r ,  R.; V i m y ,  M . J .; 
T a k a h a s h i ,  Y.; L o r s c h e i d e r ,  F. L. D ental “silver" 
too th  fillings: a  source o f  m ercu ry  exposure revealed by 
w hole-body im age scan an d  tissue analysis. FASEli J. 
3: 2641-2646; 1989.

Key Words: dental amalgam • mercury • tooth fillings • 
mercury vapor • mercury exposure

M e r c u r y  ( H g )  h a s  b e e n  t h e  m a jo r  c o m p o n e n t  o f  
to o th  f i l l i n g  m a te r ia ls  f o r  th e  p a s t 150 y e a rs  (1 ) a n d  its 
u se  h a s  m e t  w ith  c o n t in u in g  c on tro v e rsy , as c le a r  e x ­
p e r im e n ta l e v id e n c e  r e g a rd in g  its  s a fe ty  h a s  n o t b een  
d e m o n s t r a te d  ( 2 ) .  D e n ta l “ s i lv e r ”  to o th  f i l l in g s  t y p ic a lly  
h a ve  a  w e ig h t c o m p o s it io n  th a t is a p p ro x im a te ly  5 0 %  
p u re  e le m e n ta l H g , 3 5 %  s ilv e r , 1 3%  t in , 2 %  c op p e r , 
a n d  a  t ra c e  a m o u n t  o f  z in c  w h e n  m ix ed  as a n  a m a lg a m  
( 3 ) .  A  n e w ly  p la c e d  m u lt is u r fa c c  d e n ta l s i lv e r  f i l l in g  in ­
v o lv in g  a n  o c c lu s a l (g r in d in g )  su r fa c e  o f  a  m o la r  to o th  
c o n ta in s  b e tw e en  7 5 0 - 1 0 0 0  m g  o f  H g  a n d  h a s  a n  a v e r ­
age s e rv ic e a b le  li fe  sp an  in  th e  h u m a n  m o u th  o f  7 - 9

y ea rs  ( 4 ,  5 ) .  A p p ro x im a te ly  8 0 %  o f  a l l to o th  r e s t o r a ­
t io n s  e m p lo y  th is  H g /s i lv e r  d e n ta l a m a lg a m  ( 6) .

T h e  t r a d i t io n a l v iew  in  d e n t is t ry  m a in ta in s  th a t th e  
H g  c o m p o n e n t  o f  d e n ta l a m a lg a m  b e com es  in e r t  o n ce  
the  f i l l in g s  h a v e  b een  a llow e d  to  set f o r  s e v e ra l d ays , a n d  
ihaL lo n g - t e rm  d a n g e r  to  the p a t ie n t  f r o m  H g  v a p o r  is 
th e re fo re  re m o te  ( 7 ) .  H ow ev e r , m o re  re c e n t c lin ic a l 
s tu d ie s  in  su b je c ts  w ith  a m a lg a m  fi l l in g s  w h o  chew ed  
g u m  fo r  10  m in  h a ve  d e m o n s t ra te d  th a t q u ite  s u b s ta n ­
t ia l a m o u n ts  o f  H g  v a p o r  a re  re le a s e d  in to  in t r a - o r a l a i r  
f r o m  d e n ta l a m a lg a m , b e in g  s ix fo ld  h ig h e r  th an  p r e ­
c h ew in g  le v e ls  ( 8) . T h e  in t r a - o r a l H g  v a p o r  c o n c e n t ra ­
t io n  r e m a in e d  e le v a te d  d u r in g  3 0  m in  o f  c o n t in u o u s  
g u m  c h ew in g ; a n d  a f t e r  c e ssa tion  o f  c h ew in g , the  
m o u th  H g  v a p o r  c o n c e n t ra t io n  d e c lin e d  s low ly  to  p r e ­
c h ew in g  le v e ls  o v e r  a  p e r io d  o f  9 0  m in  ( 9 ) .  C o n t r o l  s u b ­
je c t s  w ith  n o  a m a lg a m s  h a d  in s ig n i f ic a n t  in t r a - o r a l a i r  
H g  v a p o r  le v e ls  th a t d id  n o t c h an g e  as a  fu n c t io n  o f  
c h ew in g  ( 8 ) . B ru s h in g  th e  tee th  w ith  c o m m e rc ia l t o o th ­
p a s te  w i l l a ls o  s t im u la te  th e  re le a s e  o f  H g  v a p o r  f r o m  
a m a lg a m  s u r fa c e s  (1 0 ) . A lth o u g h  a  p o s it iv e  c o r r e la t io n  
h a s  b e en  d e m o n s t r a te d  b e tw een  the  n u m b e r  o f  d e n ta l 
a m a lg a m s  a n d  the  le v e ls  o f  H g  v a p o r  in  th e  m o u th  ( 8 , 
9 ) ,  it r e m a in s  u n c e r ta in  h ow  m u c h  o f  th is  H g  is a b ­
s o rb e d  in to  b o d y  tissues . A  c u r re n t  rev iew , a d d re s s in g  
w h e th e r  H g  u sag e  in  d e n t is t ry  c on s t itu te s  a  p o te n t ia l 
p u b lic  h e a lth  h a z a rd , h a s  c o n c lu d e d  th a t fu r th e r  e x ­
p e r im e n ta l e v id en c e  is n e ed ed , p a r t ic u la r ly  r e g a rd in g  
th e  m e ta b o l ic  fa te  o f  H g  v ^ p o r  ( 2 ) .  T h e  o b je c t iv e  o f  th is  
in v e s t ig a t io n  w as to  d e te rm in e  p o s s ib le  s ites o f  u p ta k e  
a n d  p a t te rn s  o f  tis su e  d is t r ib u t io n  fo r  H g  re le a s e d  f r o m  
in  s itu  d e n ta l a m a lg a m s . Q u a li t a t iv e  in fo rm a t io n  b y  
w h o le -b o d y  s c a n n in g  a n d  q u a n t ita t iv e  tis su e  m e a s u re ­
m en ts  b y  s c in t i l la t io n  d e te c t io n  w e re  d e te rm in e d  u s in g  
ra d io a c t iv e  203H g  in  a  sh eep  e x p e r im e n ta l m o d e l.

'To whom  correspondence shou ld  be add re ssed , at: D epa rtm en t 
o f  M ed ic a l Physio logy , F a cu lty  o f  M ed ic in e , H ea lth  Sciences 
C en tre , U n iv e r s ity  o f  C a lga ry , 3330 H osp ita l D r. N .W ., C a lga ry , 
A lb e r ta  T2N  4N1, C an ada .
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In th e  p re s e n t s tu d y  a 4 -y ea r-o ld  ew e th a t w e ig h ed  61 kg 
was a n e s th e tiz e d  w ith  h a lo th a n e  a d m in is te re d  th ro u g h  
an  e n d o tra c h e a l  tu b e  fitted  to  a  N ark o v e t-2  gas a n e s ­
th e tic  m a c h in e . D e n ta l su rg e ry  w as p e r fo rm e d  w ith  th e  
p r e p a ra t io n  a n d  p la c e m e n t o f  o cc lu sa l a m a lg a m  iillings 
a c c o rd in g  to  s ta n d a r d  p ro c e d u re  (11) in to  12 m o la r  
tee th  (!1 m o la rs  o n  e a c h  s id e  o f  th e  u p p e r  a n d  lo w er 
jaw s). T h is  p a r t ic u la r  n u m b e r  o f  te e th  w as ch o sen  b e ­
ca u se  p re v io u s  a t te m p ts  to  e s tim a te  th e  d a ily  d o se  o f  
H g  a n d  b o d y  b u rd e n  in  h u m a n s  h a d  fo cu se d  o n  s u b ­
jects h a v in g  12 o r  m o re  te e th  w ith  o cc lu sa l a m a lg a m  
tillings (9 , 12). T h e  a m a lg a m  m a ss  p la c e d  in  e a c h  
tin ish ed  m o la r  to o th  o f  th is  ew e w as a p p ro x im a te ly  850  
rng, o f  w h ic h  5 0 %  w as e le m e n ta l H g . F ig u r e  1 show s 
the p la c e m e n t o f  n o n ra d io a c tiv e  d e n ta l  a m a lg a m  fill­
ings in  te e th  o f  a  sh e e p  f ro m  a p re l im in a ry  s tu d y  w ith  
a ia te ra l v iew  o f  th e  sku ll (A), a n  o cc lu sa l v iew  o f  a m a l­
gam  re s to ra tio n s  in  th e  r ig h t low er ja w  (B), a n d  r a d io ­
g ra p h  im a g e s  o f  th e  u p p e r  a n d  lo w er r ig h t ja w s  b e fo re  
(C) a n d  a f te r  (D) a m a lg a m  p la c e m e n t. B e fo re  m ix in g  
the a m a lg a m , 7.5 m C i o f  ra d io a c tiv e  203H g  (N e w  
E n g la n d  N u c le a r , B o s to n , M a ss .) , w h ich  h a d  a  specific  
ac tiv ity  o f  12 m C i/g , w as d ilu te d  11-fold w ith  n o n r a d io ­

M ETH O DS a c tiv e  H g . A t th e  c o n c lu s io n  o f  th e  d e n ta l  su rg e ry , th e  
o ra l c a v ity  w as  H u sh ed  w ith  H ,>0 a n d  r in s e d  sev era l 
tim es  by v a c u u m  a s p ir a t io n  to  re m o v e  a n y  a m a lg a m  
p a r tic le  tr im m in g s .

A fte r  s u rg e ry  th e  ew e w as p ro v id e d  fre e  access to  
w a te r  a n d  fed  fresh  h a y  tw ice  d a ily  fo r  29 days. D u r in g  
th e  c o u rse  o f  th e  s tu d y  in tr a -o ra l  H g  v a p o r  m e a s u r e ­
m e n ts  w ere  ta k e n  in te r m it te n t ly  a f te r  c h e w in g  as  p r e v i­
o u sly  d e s c r ib e d  (8 ). O n  d a y  29, th e  a n im a l  w as k illed  
w ith  s o d iu m  p e n to b a r b i ta l / s a tu r a te d  KC1, T h e  to o th  
s tru c tu re  ab o v e  the  g u m  lin e  c o n ta in in g  th e  e n t ire  a m a l­
g am  fillin g  w as  in d iv id u a lly  s e c tio n e d  a n d  re m o v e d  in ­
ta c t f ro m  e a c h  o f  th e  12 m o la rs  to  re d u c e  th e  h ig h  b a c k ­
g ro u n d  f ro m  203H g  r e m a in in g  in  th e  fillings. T h e  
a n im a l w as th e n  im a g e d  u s in g  a  T e c h n ic a re  O m e g a -5 0 0  
la rg c -f ie ld -o f-v iew  g a m m a  c a m e ra  e q u ip p e d  w ith  a  
m e d iu m  e n e rg y  c o l l im a to r  (13, 14). A n  im a g e  o f  the  
sh e e p  w as o b ta in e d  in  th e  r ig h t  la te ra l  p ro je c tio n , u s in g  
th e  279  ± 28  K eV  g a m m a  ray s o f  2(>!H g . In  a d d i t io n , 
tr a n s m is s io n  im a g e s  w ere  o b ta in e d  u s in g  a  flat 3 0 -cm  
d ia m e te r  37C o  s o u rc e  th a t  o u tl in e d  th e  c o n to u r  o f  th e  
sh e e p ’s body . A  p o s te r io r  p ro je c tio n  im a g e  w as re p e a te d  
a f te r  re m o v a l o f  th e  g a s tro in te s t in a l  tr a c t .  T is s u e  a n d  
flu id  sp e c im e n s  w e re  w e ig h e d  a t a u to p s y  a n d  a n a ly z e d  
fo r ra d io a c tiv ity . I s o to p e  m e a s u re m e n ts  w ere  ta k e n  fo r

amalgam
fillings

F i g u r e  1 .  P l a c e m e n !  o f  d e n i a l  a m a l g a m  f i l l i n g s  i n  s h e e p  t e e t h :  A )  l a t e r a l  v i e w  o f  s h e e p  s k u l l :  B )  o c c l u s a l  v i e w  o f  s h e e p  m a n d i b l e  s h o w i n g  

o c c l u s a l  a m a l g a m  r e s t o r a t i o n s  i n  t h e  m a n d i b u l a r  r i g h t  q u a d r a n t ;  C )  p e r i a p i c a l  r a d i o g r a p h s  o f  t h e  u p p e r  a n d  l o w e r  r i g h t  q u a d r a n t s  b e f o r e  

a m a l g a m  p l a c e m e n t :  D )  p e r i a p i c a l  r a d i o g r a p h s  o f  t h e  u p p e r  a n d  l o w e r  r i g h t  q u a d r a n t s  a f t e r  a m a l g a m  p l a c e m e n t .  T h e  x - r a y  v i e w s  i n d i c a t e  

t h a t  a n c h o r a g e  o f  t h e s e  f i l l i n g s  h a s  b e e n  a c h i e v e d  w i t h  a p p r o p r i a t e  u n d e r c u t s .
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th e  specific  a c tiv i ty  o f  2u3H g  (8 3 ,3 0 0  n g // tC i) ,  a n d  fo r  
th e  d ilu t io n  o f  203H g  w ith  n o n  ra d io a c tiv e  H g  (11-fold). 
T h e  final c a lc u la t io n  re p re s e n te d  the  to ta l a m a lg a m  H g  
(n g )  p e r  g (w et w t) o f  tis su e  o r  ilu id  as  follows: ( c p m / 
6 5 % ) x (8 3 ,3 0 0  n g //iC i x U )/l,7 7 6 ,0 0 0  c p m //tC i/g .

R E S U L T S

F ig u r e  2 d e m o n s tr a te s  th e  203H g  d is t r ib u t io n  f ro m  
a m a lg a m  w ith in  th e  b o d y  o f  th e  sh e e p  as  v iew ed  fro m  
th e  r ig h t side . T h e  tra n sm is s io n  im a g e  o b ta in e d  
w ith o u t m o v in g  th e  a n im a l is s u p e r im p o se d  to  fa c ilita te  
o r ie n ta t io n .  P r im a r y  sites o f  H g  c o n c e n tra tio n  a re  in  
th e  a b d o m in a l  cavity , specifica lly  in  th e  g a s tro in te s t in a l  
tr a c t ,  liver, a n d  k id n e y s . A  se co n d  m a jo r  s ite  is in  th e  
u p p e r  a n d  lo w er ja w s , ev en  th o u g h  th e  to o th  s t r u c tu re  
c o n ta in in g  th e  ra d io a c tiv e  a m a lg a m  h a s  b ee n  re m o v e d  
in  its  en tire ty .

F ig u r e  3 is th e  p o s te r io r  im a g e  c f  203H g  d is t r ib u t io n  
f ro m  a m a lg a m  in th e  sh e e p ’s a b d o m e n  a f te r  re m o v a l o f  
th e  g a s tro in te s tin a l  tra c t, T h e  left k id n e y  is c le a rly  
id e n tif ied . T h e  la rg e r  a r e a  o f  ac tiv ity  o n  th e  r ig h t s id e  
o f  th e  a n im a l r e p re s e n ts  th e  liv e r  a n d  th e  r ig h t  k id n ey , 
fro m  w h ich  so m e  tis su e  h a d  b ee n  re m o v e d  fo r  w ell- 
c o u n tin g .

Table 1 lis ts  th e  to ta l c o n c e n tra t io n  o f  a m a lg a m  H g  
in  v a r io u s  tis su es  a t  a u to p s y  29 d ay s  a f te r  p la c e m e n t o f  
d e n ta l  a m a lg a m  fillings. W h o le  b lo o d  a n d  u r in e  c o n ­
ta in e d  9 .0  a n d  4 .7  n g  H g /g , respectively . M u sc le  c o n ­
c e n tr a t io n  o f  H g  w as s im ila r  to  b lo o d , b u t  c o n c e n t r a ­
tio n  in  fa t r e m a in e d  low. In  th e  o ra l/n a s a l  tissu es, H g  
w as c o n c e n tra te d  p r im a r i ly  in  g u m  m u c o sa  (323  n g /g )  
a n d  to o th  a lv e o la r  b o n e  (318 n g /g ). In  th e  g a s tro in te s t i­
n a l t r a c t  th e  w ash e d  s to m a c h  lin in g  (9 2 9  n g /g )  a n d

F igure 2. R igh t lateral image o f amalgam 20!H g d is tribu tion in the 
intact sheep, after removal o f the dental amalgams, w ith superim ­
posed transmission scan showing the body contour. The greatest 
concentrations o f J03H g arc in the gastrointestinal tract (a), kidneys 
(b), and in the gum and alveolar bone o f the jaws (r). L ive r activ ity 
(d) is obscured by large quantities o f Hg in the gut on this image.

10 m in  p e r  sp e c im e n  ( a p p ro x im a te ly  2%  SD c o u n t in g  
e r ro r )  o r  ICO m in  p e r  sp e c im e n  fo r tis su es w ith  low  
c o u n ts  ( < 1 0 %  SD c o u n t in g  e r r o r )  in  a  P ic k e r  g a m m a  
w e ll-c o u n te r  c a lib ra te d  to  a n  e n e rg y  ra n g e  w in d o w  o f  
2 4 9 -3 0 9  KeV. B a c k g ro u n d  c o u n ts  +15%  w ere  se t a u to ­
m a tic a lly  fo r  s u b tr a c t io n  a f te r  a b la n k  r e a d in g  w as 
ta k e n  fo r 100 m in . T h is  in s t ru m e n t  s u b tr a c t io n  level 
w as su ffic ie n tly  h ig h  so  th a t  n o  n e t c o u n ts  w ere  d e te c t­
ab le  d u r in g  a  re p e a t  100-m in  b a c k g ro u n d  m e a su re m e n t. 
A t a n  8 0 %  in s t ru m e n t  c o u n t in g  efficiency, 1 / tC i e q u a ls
1 ,776 ,000  c p m . D a ta ,  in it ia l ly  ex p re ssed  as  n e t r a d io ­
ac tiv e  c p m , w ere  c o r re c te d  fo r th e  physica l h a lf- life  (47  
d a y s )  o f  203H g  d e c a y e d  to  29  d ay s  (6 5 %  re m a in in g ) ,  fo r

F igure 3. Posterior image o f amalgam :osHg d is tribu tion in the 
abdomen after removal o f the gastrointestinal tract which demon­
strates Hg w ith in the kidneys and liver. The left kidney (L K ) is 
clearly identified. The large area o f Hg deposition on the righ t side 
o f the animal represents a combination o f liver ( L ) and righ t kidney 
(R K ). Some tissue had been removed from the righ t kidney, which 
had been mobilized and placed furthe r from the detector, exp la in ­
ing the lower intensity compared w ith the left.
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TABLE I. Conctntrntum of amalgam Ho in i http hsiutt J'l ilayt a/tct 
placement of il/ntnl amalgam lit I in os

Tissue ng lig /g

Whole blood ' 1 tl
U rine 4.7

Skeletal muscle (glutens 1 1 (1 . 1
Fat (mesentery) 1 1 . ( 1

Cortica l m ax illa ry bone 1 , 0
Too th alveolar bone 1 1 1 ) . '2

C um mucosa 323.7
M ou th papilla 19.7
Tongue 13.0
Parotid gland 7 ft
E thm o tu rb ina l (nasal) bone 10.7

Stomach 929.0
Small intestine '2 0 . 0

Large intestine 03.1
Colon 43.1
Bile 19.3
Feces 4489.3

Heart muscle (ventric le) >3.1
Lung 30.11
Tracheal lin ing 1 2 1 . 1 1

K idney 7438.0
L ive r 772.1
Spleen 48.3

Frontal cortex 18.9
O cc ip ita l cortex 3.5
Thalamus 14.9
C crcb iosp ina l flu id 2.3

P itu ita ry gland 44.4
Thy ro id 44.2
Adrenal 37.8
Pancreas 45.7
O vary 26.7

feces ( 4 4 8 9  n g /g ) c o n ta in e d  the  m o s t H g , a lth o u g h  H g  
c o n c e n t ra t io n  in  o th e r  w a sh ed  in te s t in a l t ra c t tissues 
w as th re e -  to  s ix fo ld  h ig h e r  th a n  in  b lo o d , a n d  b i le  c o n ­
c e n t ra t io n  w as m o re  th a n  tw ice  th a t o f  b lo o d . H e a r t  
m u sc le  c o n ta in e d  H g  le v e ls  th a t w e re  s im i la r  to  s k e le ta l 
m u s c le . H ow e v e r , lu n g  c o n c e n t ra t io n  o f  H g  ( 3 0  n g /g ) 
w as t h r e e fo ld  h ig h e r  th a n  b lo o d , a n d  t ra c h e a l l in in g  
w as m u c h  h ig h e r  a t 121 n g /g . A b d o m in a l o rg a n s  d e m ­
o n s t r a t in g  th e  g re a te s t c o n c e n t ra t io n  o f  H g  w e re  k id ­
n e y  ( 7 4 3 8  n g /g ) a n d  l i v e r  ( 7 7 2  n g /g ) . S p le e n  c o n ta in e d  
4 8  n g  H g /g , w h ic h  w as f iv e fo ld  h ig h e r  th a n  b lo o d  c o n ­
ten t. I n  th e  c e n t ra l n e rv o u s  sy s tem  th e  b r a in  f r o n t a l 
c o r te x  a n d  th a la m u s  c o n c e n t ra t io n s  o f  H g  w e re  h ig h e r  
th a n  in  e i t h e r  b lo o d  o r  c e re b ro s p in a l f lu id . E n d o c r in e  
g la n d  c o n c e n t ra t io n s  o f  H g  w e re  th re e - to  f iv e fo ld  
h ig h e r  th a n  b lo o d . T h e r e  is n o t  a  d ire c t c o r r e la t io n  b e ­
tw een  th e  in te n s ity  o f  H g - 2 0 3  lo c a liz a t io n  o n  th e  
w h o le -b o d y  scan  a n d  a b s o lu te  ra d io a c t iv i t y  c o u n ts  in  
a u to p s ie d  tissu es b e c a u se  o f  a t t e n u a t io n  a n d  g e o m e try  
fa c to rs  th a t  a ffe c t th e  im a g e .

T h e  re s u lts  o f  th is  s tu d y  d e a r ly  d e m o n s t r a te  th a t s u b ­
s ta n t ia l q u a n t i t ie s  o f  H g  f r o m  a m a lg a m  w ill a p p e a r  in  
v a r io u s  b o d y  tissu es as e a r ly  as 2 9  d a y s  a l t e r  p la c em en t 
o l a m a lg a m  fi l l in g s  in  te e th . T h i s  l l g  c an  be r e a d i lv  
v is u a liz e d  b y  s c in t ig ra p h y  a n d  c an  be e a s i ly  q u a n t i f ie d  
by  a n a ly s is  o l  t issue  r a d io a c t iv ity . T h e  e x p e r im e n ta l d e ­
s ign  o f  th is  in  v iv o  is o to p e  s tu d y  hits th e  a d v a n ta g e  th a t 
a l l >f th e  H g  m e a s u re d  o r ig in a te s  o n ly  f r o m  d e n ta l 
■‘ tu a lg am  a n d  c an n o t be  a t t r ib u te d  to  fo o d , w a te r , o r  
b a c k g ro u n d  e n v i r o n m e n t a l sou rce s .

( ) u r  f in d in g s  in d ic a te  at le as t t fi rc e  p r in c ip a l s ite s f o r  
a b s o rp t io n  o f  H g  f r o m  a m a lg a m . F i r s t , the  lu n g s  a b ­
s o rb e d  H g  as d id  the  c ilia  f in in g  the  t ra c h e a  b e cau se  o f  
c o n t in u a l b re a th in g  o f  in t r a - o r a l a i r  th a t h ad  a  H g  
v a p o r  c o n c e n t ra t io n  ra n g in g  fr o m  19 -.1 0  / tg /m 3 th r o u g h ­
o u t  th is  s tu d y . I n  h u m a n s , a p p ro x im a te ly  8 0 %  o f  in ­
h a le d  e le m e n ta l H g  v a p o r  is a b s o rb e d  in to  b lo o d  a n d  
b e c om es  a v a i la b le  f o r  tis su e  re te n t io n  (1 5 ) . S e c o n d , the  
g a s t ro in te s t in a l t ra c t  c o n ta in e d  a  la rg e  a m o u n t  o f  H g  
lik e ly  d u e  to  m ix in g  o f  in t r a - o r a l H g  v a p o r , a m a lg a m  
m ic ro p a r t ic le s , a n d  d is s o lv e d  m e re "  t ic io n s  w ith  s a liv a  
a n d  fo o d  b e fo r e  sw a llo w in g . A b o u t :< )%  o f  the e le m e n ­
ta l H g  in  th e  h u m a n  g a s t ro in te s t in a l t ra c t c an  be a b ­
s o rb e d  in to  b lo o d  (1 6 ) . E v e n  th o u g h  the  e ff ic ie n c y  o f  H g  
a b s o rp t io n  in  the  g u t is low , la rg e  a m o u n ts  o f  H g  in  
feces seen  in  th e  p re s e n t s tu d y  m a y  s ig n i fy  a  s u b s ta n t ia l 
p a thw ay  f o r  u p ta k e  o f  H g  in  its e le m e n ta l o r  v a p o r  
fo rm s . A m a lg a m  m ic ro p a r t ic le s  c o n ta in in g  H g  w o u ld  
n o t l i k e ly  b e  s u s c e p t ib le  to  g u t a b s o rp t io n . T h i r d ,  s om e  
tissues in  th e  ja w  su ch  as g u m  m u c o s a  a n d  the  to o th  
r o o t  a n d  s u r r o u n d in g  b o n e  a ls o  a b s o rb e d  H g . T h e  H g  
a b s o rb e d  in to  the  ja w  c o u ld  be t r a n s p o r t e d  f r o m  b o n e  
m a r r o w  d i r e c t ly  in to  b lo o d  by  v e n o u s  ro u te s  r a d io -  
g r a p h ic a l ly  d e m o n s t r a te d  f o r  h u m a n  c i r c u la t io n  (1 7 ) . 
T h e  h ig h ly  v a s c u la r iz e d  o r a l m u c o s a  m a y  lik ew ise  
a f fo r d  a  r o u te  f o r  s om e  H g  v a p o r  t r a n s p o r t  d i re c t ly  in to  
the  sy s tem ic  c ir c u la t io n .

W e  a re  c o n f id e n t  th a t  th e  H g  u p ta k e  o b s e rv e d  in  th is  
a n im a l w as n o t  th e  re s u lt  o f  p ro c e d u ra l c o n ta m in a t io n  
d u r in g  d e n ta l s u rg e ry  b e c a u se  s e r ia l b lo o d  m e a s u re ­
m en ts  ta k e n  f o r  2 4  h  a f t e r  s u rg e ry  h a d  n o  m e a s u ra b le  
r a d io a c t iv ity . T h i s  in d ic a te s  th a t th e  e n d o t ra c h e a l tu b e  
p re v e n te d  in h a la t io n  o f  H g  v a p o r . A n y  a m a lg a m  p a r t i ­
c les n o t  r e m o v e d  f r o m  th e  m o u th  b y  s u rg ic a l r in s in g  
w o u ld  h a ve  p a ssed  t h r o u g h  th e  g a s t ro in te s t in a l t ra c t  
w e ll b e fo re  2 9  d ay s  w h e n  th e  im a g in g  w as p e r fo rm e d .

A f t e r  th e  H g  re le a s e d  f r o m  d e n ta l a m a lg a m  is a b ­
s o rb e d  in to  b lo o d , th e  tw o  p r in c ip a l ta rg e t  o rg a n s  o f  
r a p id  a c c u m u la t io n  a re  k id n e y  a n d  liv e r . B a se d  o n  o r ­
g an  w e ig h ts  f o r  k id n e y s  ( 2 5 0  g ) a n d  l i v e r  (1 0 0 0  g ) in  th e  
a d u lt  ew e, th e  to ta l H g  c o n c e n t ra te d  in  th e  k id n e y  in  
th is  a n im a l w as 1 .86  m g , a n d  in  the  l i v e r  it w as 0 .7 7  m g , 
a f t e r  o n ly  2 9  d ays . E v e n  d u r in g  th is  r e la t iv e ly  s h o r t  
t im e , th e  b r a in  a n d  s e v e ra l e n d o c r in e  g la n d s  (p i tu i t a ry , 
th y ro id , a d r e n a l,  p a n c re a s , a n d  c v a r y )  a ls o  sh ow ed  e v i­
d e n c e  o f  H g  a c c u m u la t io n  f r o m  the  d e n ta l a m a lg a m s .

D ISCUSS ION

2644 Vol. 3 Dec. 1989 The FASEB lourn.il HAHN ET AL



S in c e  H g /s i lv e r  fi l l in g s  r e m a in  in  h u m a n  tee th  lo r  8 -10  
w a rs , th is  w o u ld  a llow  a n  e x te n d e d  n p p o i 'tn n i iy  lo t 
b o d y  tissues to  be  c o n t in u o u s ly  e xp o sed  to  H g . O i l i e r  
in v e s t ig a to rs  h a v e  re c e n t ly  r e p o r te d  tha t I Ig  c on cen t r a ­
d o n s  m  a m o p s ie d  h u m a n  b ra in  a n d  k id u e v  a re  sig 
n ilit a n t ly  h ig h e r  in  those  su b je c ts  w ith  d e n ta l n in a l 
g a in s  th a n  in  su b je c ts  w ith  n o  a m a lg a m s  (1 8 ) ,

E ach  m o la r  to o th  o f  th is  sh eep  c o n ta in e d  a p p ro x i 
m u te ly  ‘125 m g  I l g ,  o n ly  o n e - h a l f  the a m o u n t  o f  l l g  
u sed  in the  a v e ra g e  h u m a n  o c e lu s a llv  in v o lv e d  m o la r  
f i l l in g . In  h u m a n s , o c e lu s a llv  in v o lv e d  H g /s i lv e r  d e n ia l 
f i l lin g s  f r e q u e n t ly  e n c om p a s s  a d d it io n a l to o th  su r fa c e s  
such  as b u c c a l, l in g u a l, m e s ia l, a n d  d is ta l aspec ts . 
T h u s , su ch  c om p le x  h u m a n  to o th  r e s to ra t io n s  h ave  a 
g re a te r  s u r fa c e  a re a  e xp o sed  to  g r in d in g  fo rc e s  fro m  
w h ich  H g  m ay  v a p o r iz e , T h i s  is in  c on tra s t to  o c c lu s a l 
r e s to ra t io n s  in th is  sh eep  tha t a re  lim ite d  o n ly  to  the  o c ­
c lu s a l s u r fa c e  a n d  a re  t o t a l ly  s u p p o r te d  c i r c u m fe re n -  
l i a l ly  by  s o lid  to o th  s t ru c tu re . T h e  n a tu ra l o v in e  m o la r  
is m u lt i r id g e d  f o r  fo ra g e  g r in d in g , le c h n ic a l r e p ro d u c ­
t io n  o f  th ese  r id g e s  to  th e ir  o r ig in a l exact fu n c t io n a l o c ­
c lu s a l le v e l in th e  a m a lg a m  fi l lin g s  was n o t p o ss ib le . 
T h e r e fo r e ,  the r e s to ra t io n s  w e re  p u rp o s e ly  o v e rc a rv e d , 
w h ich  c re a te d  a  c on c a ve  o c c lu s a l s u r fa c e , e n s u r in g  tha t 
the  a m a lg a m s  w o u ld  n o t be  fu n c t io n a l ly  to o  h ig h  a n d  
th u s  su b je c t to  a b n o rm a l ly  r a p id  w ear. N o n e  o f  the  
H g /s i lv e r  f i l l in g s  w e re  lo s t f r o m  the m o u th  d u r in g  the 
c o u rs e  o f  th is  s tudy .

W e  b e lie v e  the  sheep  is a  s u ita b le  e x p e r im e n ta l 
m o d e l f o r  the p u rp o s e  o f  o u r  in v e s t ig a t io n s  b e cau se  it 
e x h ib its  m o la r  c h ew in g  m ec h a n ic s  th a t a rc  s im i la r  to  
those  o f  h u m a n s . M o re o v e r , in t r a - o r a l a i r  H g  v a p o r  
le v e ls  in  th e  sh eep  a rc  v e ry  s im i la r  to  those re p o r t e d  in  
h u m a n s  w ith  the  sam e  n u m b e r  o f  a m a lg a m s  ( 9 ) .  A l ­
th o u g h  sh e ep  m a y  chew  m o re  th a n  the  a v e rag e  h u m a n  
d oes , it is l i k e ly  th a t h u m a n s  w h o  a re  c h ro n ic  g um  
chew ers o r  w h o  e x h ib it  b ru x is m  (c h ro n ic  g r in d in g  o f  
te e th ) w o u ld  h a ve  d a i ly  p e r io d s  o f  c h ew in g  th a t a re  
c o m p a ra b le  to  sh eep  fe d  tw o m e a ls  p e r  day. T h e  sheep  
b o d y  w e ig h t a ls o  c om p a re s  fa v o ra b ly  w ith  h u m a n s , a n d  
the sh eep  is the m o s t w id e ly  u sed  o b s te t r ic a l m o d e l in 
re se a rc h  tod ay .

In  o th e r  s tu d ie s  o f  sh eep  th a t w e re  n o t  im a g e d  (1 9 ) , 
we have  e s ta b lis h ed  th a t H g  v a p o r iz e d  f r o m  d e n ta l 
a m a lg a m  fi l l in g s  w i l l p ro g re s s iv e ly  a c c u m u la te  in  b o th  
m a te rn a l a n d  fe ta l tissues as a  fu n c t io n  o f  t im e , a n d  
tissue  H g  le v e ls  w i ll r e m a in  e le v a te d  in  e x p e r im e n ts  
ru n  f o r  as lo n g  as 140 d ays . E x p o s u re  o f  n e w b o rn  la m b s  
to  m i lk  s u c k le d  f r o m  ewes w ith  d e rtta i a m a lg a m s  re su lts  
in  H g  u p ta k e  in to  tissues o f  th e  y ou n g .

In  N o r t h  A m e r ic a  5 . 4 %  o f  the  p o p u la t io n  d is p la y  
c on ta c t h y p e rs e n s it iv i ty  to  H g  ( 2 0 ) .  T h e  p a th og en e s is  
o f  a  v a r ie t y  o f  im m e d ia te  o r  d e la y e d  H g - in d u c e d  h y p e r ­
s e n s it iv ity  re sp on se s  b y  the  im m u n e  system  re s u lt in g  in  
g lo m e ru lo n e p h r i t i s  h a s  b e en  p o s tu la te d  (2 1 ) . E x p e r i ­
m e n ta l e v id e n c e  s u p p o r t s  th is  c o n te n t io n  b e cau se  H g  is 
c a p a b le  o f  in d u c in g  a u to re a c t iv e  T  ly m p h o c y te s  a n d  
spec ific  a u to a n t ib o d ie s  r e s u lt in g  in  H g - in d u c e d  a u to ­
im m u n ity  (2 2 ,  2 3 ) ,  in d ic a t in g  a  p o te n t ia l f o r  H g  to  
p re c ip ita te  a n t ib o d y -m e d ia te d  tissue  in ju r y  a n d  a u to ­
im m u n e  d isea se . T h e  k id n e y  a n d  e n d o c r in e  g la n d s  a re

k n o w n  sites o f  a u to im m u n e  d is o rd e rs , w h ich  b r in g s  
in to  q u e s tio n  th e  lo n g - te rm  im p lic a tio n s  o f  H g  c o n c e n ­
tr a t io n  in  th e se  tis su e s  fro m  d e n ta l  a m a lg a m s  as d e in  
o n s tr a te d  by th e  p re s e n t  s tudy .

O u r  la b o ra to ry  f in d in g s  in  ib is  in v e s tig a tio n  a re  a t 
v a r ia n c e  w ith  th e  a n e c d o ta l  o p in io n  ol th e  d e n ta l  
p ro fe ss io n , w h ic h  c la im s  th a t a m a lg a m  to o th  fillings a re  
safe. E x p e r im e n ta l  e v id e n c e  in su p p o r t ol a m a lg a m  
sa fe ty  is at best te n u o u s  (2 ). F ro m  o u r  re su lts  we c o n ­
c lu d e  th a t d e n ta l  a m a lg a m s  c a n  b e  a m a jo r  s o u rc e  ol 
c h ro n ic  I Ig e x p o s u re . A s it lias  b ee n  e s t im a te d  th a t in 
N o rth  A m e r ic a  1 0 0 ,0 0 0  kg ol H g  a r e  u se d  e a c h  y e a r  in  
d e n t is t ry  (7 ), c o n t in u in g  re se a rc h  in  th is  a re a  is e s s e n ­
tial a n d  m a y  h av e  a n  e lfcci o n  p u b lic  h e a lth . [H]
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W h o l e - b o d y  i m a g i n g  o f  t h e  d i s t r i b u t i o n  o f  

m e r c u r y  r e l e a s e d  f r o m  d e n t a l  fillings i n t o

m o n k e y  tissues

L .E SZ E K  J . H A H N , R E IN H A R D  K L O IB E R .  R O N A L D  W . L E IN IN G E R ,*  M U R R A Y  J . V IM Y , '  A N D  
F R IT Z  L . L O R S C H E ID E R '- 1
Departments of Radiology, ‘ Pathology, 'Medicine and 'Medical Physiology, University of Calgary, Faculty of Medicine, 
Calgary, Alberta, Canada T2N 4N1

A bstrac t T h e  la te o f  m e rcu ry  (H g )  re leased  from  
den ta l “ silver" am a lgam  tooth fillings in to  hum an 
m ou th  a ir  is unce rta in . A p rev ious rep o rt ab ou t sheep 
revealed uptake rou tes and  d is trib u tion  o f  am a lgam  
H g  am ong  body tissues. T h e  present investigation 
dem onstrates the b od ily  d is trib u tion  o f  am a lg am  H g  in 
a m onkey  whose den tition , d iet, feed ing reg im en , and 
chew ing pa tte rn  c lose ly resem ble those o f  hum ans. 
W h en  am a lgam  fillings , which n o rm a lly  con ta in  5 0%  
H g , a re  m ade w ith a trace r o f  rad ioactive 303H g  and 
then p laced in to  m onkey teeth, the isotope appears in 
h igh concen tra tion  in various o rgans and tissues w ith in  
4 wk. W h o le -b od y  images o f  the m onkey revea led  that 
the highest leve ls o f  H g  were located in the kidney, gas­
tro in tes tin a l tract, and  jaw . T h e  den ta l p ro fess ion ’s ad ­
vocacy o f  s ilve r am a lgam  as a stab le too th  resto rative 
m ate ria l is not supported  by these find ings. — H a h n ,  

L . J . ; K l o i b e r ,  R . ;  L e i n i n g e r ,  R . W .; V i m y ,  M . J .; 
L o r s c h e i d e r ,  F. L . W h o le -b od y  im ag ing o f  the d is tr i­
bu tion  o f  m e rcu ry  re leased from  den ta l fi llin g s in to  
m onkey  tissues. FASEB J. 4 : 3 2 5 6 -3 2 6 0 ; 1990.
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D e n t a l  “ s i l v e r ”  a m a l g a m  t o o t h  f i l l i n g s ,  w h ic h  n o r ­
m a l ly  c o n ta in  5 0 %  m e rc u ry  (H g )  m e ta l b y  w e ig h t, 
re le a se  H g  v a p o r  in t o  h u m a n  m o u th  a i r  a s  a  re s u lt  o f  
c h ew in g  ( 1 - 3 )  o r  t o o th  b ru s h in g  ( 4 ) .  L e v e ls  o f  H g  v a p o r  
in  in t r a o r a l  a i r  c o r r e la t e  s ig n if ic a n t ly  w ith  th e  n u m b e r  
o f  a m a lg a m  fi l l in g s  ( 2 ,  3 ) ,  a n d  these H g  v a p o r  le v e ls  r e ­
m a in  e le v a te d  d u r in g  p ro lo n g e d  c h ew in g , d e c lin in g  
s lo w ly  to  b a sa l le v e ls  9 0  m in  a ft e r  c h ew in g  ceases (3 ) .

E s t im a t io n s  o f  th e  a m o u n t  o f  a m a lg a m  H g  a b s o rb e d  
d a i ly  in  h u m a n s  v a r y  f r o m  1.2 to  2 7  / ig  H g /d a y , w ith  
a n  a v e ra g e  o f  a p p ro x im a te ly  10 / ig /d av ; a n d  in d iv id u a l 
su b je c ts  c an  re c e iv e  d a i ly  doses o f  as m u c h  as te n fo ld  
h ig h e r  th a n  th is  a v e ra g e  ( 5 ) .  H u m a n  a u to p s y  s tud ies

d e m o n s t ra te  s ig n i f ic a n t ly  h ig h e r  H g  le v e ls  in  the b ra in  
a n d  k id n e y  o f  a d u lt  su b je c ts  w ith  a g ed  d e n ta l a m a l­
g am s  th a n  in  c o n t r o l su b je c ts  w ith  n o  a m a lg a m s  ( 6 ) . It 
is b e lie v ed  th a t d e n ta l a m a lg a m s  c o n s t i tu te  the  m a jo r  
s o u rc e  o f  e x p o s u re  to  in o rg a n ic  H g  in  the  g e n e ra l 
p o p u la t io n  ( 7 ) .

R e c e n t ly  w e u se d  an  e x p e r im e n ta l a n im a l m o d e l in  
w h ich  sh eep  re c e iv e d  d e n ta l a m a lg a m  fi l l in g s  c o n ta in ­
in g  a  ra d io a c t iv e  H g  tra c e r . O n e  s tu d y  d e m o n s t ra te d , 
b y  w h o le -b o d y  im a g in g , th a t the s ite s o f  a m a lg a m  H g  
u p ta k e  in  sh e ep  in c lu d e  o r a l  t issu es , ja w  b o n e , lu n g , 
a n d  g a s t ro in te s t in a l t ra c t , w ith  a  su b s e q u e n t h ig h  c o n ­
c e n t ra t io n  o f  H g  in  the  k id n e y  a n d  l i v e r  ( 8 ) . A n o th e r  
s tu d y , w h ich  u sed  p re g n a n t  sh eep , sh ow ed  th a t b o th  
m a te rn a l a n d  fe ta l tissues b eg in  to  a c c u m u la te  H g  
w ith in  s e v e ra l d a y s  a f t e r  a m a lg a m  p la c e m e n t , a n d  tha t 
th is  a c c u m u la t io n  p ro g re s s e d  a lo n g  w ith  g e s ta t io n  (9 ) .  
I t  is u n k n o w n  w h e th e r  the  f re q u e n c y  o f  e a t in g , m o la r  
c h ew in g  p a t te rn , o r  ty p e  o f  fo o d  in f lu e n c e d  th e  d eg re e  
to  w h ic h  H g  w as re le a s e d  f r o m  sh eep  d e n ta l am a lg a m s , 
o r  i f  th e  re su lts  w e re  d i r e c t ly  c o m p a ra b le  to  h u m a n s . 
T h e r e f o r e  th e  o b je c t iv e  o f  th e  p re s e n t in v e s t ig a t io n  was 
to  d e te rm in e  th e  b o d i ly  d is t r ib u t io n  o f  a m a lg a m  H g  in  
a  p r im a te  spec ies w h o se  d e n t it io n  is s im i la r  to  th a t o f  
h u m a n s , a n d  w h o se  d ie t , f r e q u e n c y  o f  fe e d in g , a n d  
c h ew in g  p a t te rn  c lo s e ly  re s e m b le  th o se  o f  h u m a n s .

M E T H O D S

A  w ild -c a u g h t  m a le  c y n o m o lg u s  m o n k e y  (Macaca fas- 
cicularis), a p p ro x im a te ly  7 y e a rs  o ld  a n d  w e ig h in g  5 kg , 
w as o b ta in e d  f r o m  C h a r le s  R iv e r  C a n a d a  In c . (S t . 
C o n s ta n t , Q u e b e c , C a n a d a ) .  T h e  a n im a l w as s in g ly  
h o u s e d  in  a  la rg e  s q u e e z e -b a c k  cage  a n d  a c c lim a te d  to 
its e n v i r o n m e n t  a n d  d ie t f o r  2 w k  b e fo re  su rg e ry . Tw ice 
d a i ly  th e  a n im a l w as fe d  W a y n e  2 5 %  P r im a te  D ie t  (n o .
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8 6 6 3 ,  T e k la d /P r e m ie r  L a b o r a t o r y  D ie ts . M a d is o n . 
W i s . )  s u p p lem e n te d  w ith  a p p le s , o ra n g e s , b a n a n a s , 
s u n f lo w e r  seed s , a n d  p e an u ts . F re s h  w a te r w as a v a i la b le  
ad l ib i t u m . B e fo re  d e n ta l s u rg e ry  the  m o n k e y  was 
la s te d  f o r  2 4  h a n d  w a te r  w as w ith h e ld  f o r  12 h. 
A n e s th e s ia  w as in d u c ed  w ith  a n  in t r a m u s c u la r  in je c ­
t io n  o f  k c ta m in c  h y d ro c h lo r id e - x y la z in e  m ix tu re  
(K e t a s e t .  11 m g /k g , A u s t in  L a b o ra t o r ie s  C a n a d a  L td . , 
J u lie t t e , Q u e b e c . C a n a d a ; R o m p u n , 1 .1  m g /k g , H a v e r /  
C h e m a g r o  L td ., E to b ic o k e , O n t a r i o ,  C a n a d a ) .  A  
5 .5 -m m  o .d . e n d o t ra c h e a l tu b e  (P o r t e x  In c . , W i lm in g ­
to n . M a s s . )  w as in s e r te d , a n d  u n a ss is te d  g e n e ra l 
a n e s th e s ia  was m a in ta in e d  w ith  a N a rk o v c t  2 a n e s th e tic  
m a c h in e  (N .  A m e r ic a n  D r a g e r ,  T e l fo rd , P a . )  d e liv e r in g  
a gas m ix tu r e  o f  0 .6  1 /m in  n i t ro u s  o x id e , 0 . 4  1 /rn in  o x y ­
g en , a n d  h  i lo th a n e  ( 0 . 5 —0 .8 % ,  M T C  P h a rm a c e u t ic a ls , 
C a m b r id g e  O n t a r i o ,  C a n a d a ) .

T h e  p r e p a r a t io n  a n d  p la c e m e n t o f  d e n ta l a m a lg a m  
fi l lin g s  w as as p re v io u s ly  d e s c r ib e d  fo r  sh eep  ( 8) ,  w ith  
s e v e ra l m o d i f ic a t io n s . B e fo re  the  s tudy , s to n e  g y p sum  
m od e ls  o f  a d u lt  m o n k e y  te e th  w e re  c o n s t ru c te d  f r o m  a l­
g in a te  im p re s s io n s  o f  th e  m a x i l la  a n d  m a n d ib le  o f  a 
m o n k e y  s k u l l .  O c c lu s a l a m a lg a m  f i l lin g s  w e re  p la c ed  in  
the s to n e  m o d e ls , t r im m e d , a n d  fin is h e d  in  th re e  m a x i l­
la r y  a n d  th re e  m a n d ib u la r  m o la r  tee th , a n d  th e n  the 
f i l l in g s  w e re  rem o v e d  a n d  w e ig h ed , T h e  a v e ra g e  m ass 
o f  th ese  f i l l in g s  (1 8 0  m g  e a c h ) w as u sed  to  d e te rm in e  the 
m in im u m  a m o u n t  o f  n o n ra d io a c t iv e  H g  n e e d ed  to d i ­
lu te  the  is o to p ic  H g  a n d  b e  s u ffic ie n t to  f i l l 16 tee th . B e ­
fo re  m ix in g  th e  a m a lg a m , 15 .5  m C i o f  ra d io a c t iv e  
203H g  m e ta l w ith  a  sp ec ific  a c t iv i ty  o f  1 7 ,3 7  m C i/g  
(A m e rs h a m  C a n a d a , O a k v i l le ,  O n t a r i o ,  C a n a d a )  w as 
d i lu te d  2 .5 - fo ld  w ith  n o n ra d io a c t iv e  H g  to  a  low e r 
sp ec ific  a c t iv i ty  o f  6 .91  m C i/g .

A t su rg e ry , o c c lu s a l a m a lg a m  f i l lin g s  w e re  p re p a re d  
( 8 )  a n d  in s e r te d  in to  16 tee th  (3  m o la r s  a n d  the  a d ja ­
c en t s e c o n d  p r c m o la r  in  each  q u a d ra n t  o f  th e  u p p e r  
a n d  lo w e r  ja w s ) . A ft e r  a m a lg a m  p la c e m e n t , a n  a v e rag e  
o c c lu s a l a m a lg a m  m ass o f  186  m g /to o th  (9 3  m g  H g /  
t o o th ) w as e s t im a te d  b y  c o r re c t in g  fo r  b o th  the  r e m a in ­
in g  u n u s e d  H g  a n d  an  e s t im a te d  2 5 %  a m a lg a m  loss 
d u r in g  p la c e m e n t a n d  c a rv in g . T h e  to ta l H g  in  the 
m o n k e y  te e th  (1 4 8 8  m g ) w as la b e le d  w ith  10 .3  m C i 
203H g . T h e  a m a lg a m  f i l l in g s  w e re  l im ite d  to  the  o c ­
c lu s a l s u r fa c e ; th e y  w e re  c o m p le te ly  s u p p o r te d  c irc u m - 
fe r e n t ia l ly  b y  s o lid  to o th  s t ru c tu re , a n d  w e re  s lig h t ly  
o v e rc a rv e d  to  c re a te  a  c on c a v e  s u r fa c e  th a t w o u ld  n o t 
be  s u b je c t to  a b n o rm a l ly  ra p id  w ear. A t the  c o n c lu s io n  
o f  d e n ta l s u rg e ry , th e  o r a l  c a v ity  w as f lu s h e d  th o ro u g h ­
ly  s e v e ra l t im e s  w ith  a  w a te r  r in s e  th a t w as rem o v e d  by  
v a c u u m  a s p ir a t io n  to  c le a n  th e  m o u th  o f  a m a lg a m  p a r ­
tic le  t r im m in g s .

O n  d a y  2 8  a ft e r  a m a lg a m  p la c e m e n t , th e  m o n k e y  
w as a g a in  a n e s th e t iz e d  w ith  k c ta m in e  a lo n e  (1 3  m g /k g ) 
a n d  th e n  k i l le d  w ith  a n  i.v. in je c t io n  o f  s o d iu m  p e n to ­
b a rb i t a l (E u ih a n v l ,  M T C  P h a rm a c e u t ic a ls ) .  B lo o d , 
c e re b ro s p in a l f lu id , a n d  u r in e  sp e c im en s  w e re  ta k e n  f o r  
H g  a n a ly s is . E a c h  o f  the 16 te e th  c o n ta in in g  a m a lg a m  
fi l l in g s  w as in d iv id u a l ly  s e c t io n e d  in  th e  h o r iz o n t a l 
p la n e  im m e d ia te ly  a b o v e  the  g in g iv a l m a rg in , a n d  the 
c lin ic a l c row n  was rem o v e d  in ta c t w ith  th e  a m a lg a m  to

re d u ce  the h ig h  b a c k g ro u n d  I r o m  the  203H g . T h e  
a n im a l was ta p ed  in  th e  v e n t ra l p o s it io n  to  a  r ig id  c a r d ­
b o a rd  s u p p o r t  a n d  im a g e d  w ith  a  la rg e  fic ld -o f-v iew  
g a m m a  c a m e ra  to  lo c a liz e  203H g  b y  p la n a r  s c in t ig ra p h y  
as d e s c r ib e d  f o r  sh eep  ( 8) ,  w ith  s e v e ra l m o d if ic a t io n s . 
T h e  A D A C  G E N E S Y S  s in g le  p h o to n  em is s io n  c o m ­
p u te r iz e d  t o m o g ra p h y  a n d  to ta l b o d y  d ig ita l im a g in g  
sy s tem  (A D A C  L a b o ra t o r ie s ,  M i lp i t a s , C a l i f . )  w as 
u sed , T h r e e  im a g in g  scan s w e re  o b ta in e d : o n e  in  the  
a n t e r i o r  (v e n t r a l ) ,  a n d  tw o  in  th e  p o s te r io r  (d o r s a l )  
p ro je c t io n s  b e fo re  a n d  a f t e r  re m o v a l o f  th e  e n t ire  g a s ­
t r o in te s t in a l t ra c t . T h e  d a ta  w e re  a c q u ire d  u s in g  the 
p u ls e  h e ig h t a n a ly z e r  ( P H A )2 p e ak e d  a t 2 7 9  + 2 8  keV . 
T o  o u t l in e  the  b o d y  c o n to u r  o f  th e  m o n k e y  in  each  
p ro je c t io n , t ra n sm is s io n  im age s  w e re  o b ta in e d  w ith  a 
f la t  3 0 -c m  d ia m e te r  57C o  s o u rc e  u s in g  a  P H A  se tt in g  
o f  12 2  ±  12 keV .

T is s u e  a n d  f lu id  sp e c im en  w e ig h ts  o b ta in e d  a t 
a u to p s y  w e re  u sed  in  c o n ju n c t io n  w ith  ra d io a c t iv ity  
m e a s u rem e n ts  to  d e te rm in e  to ta l H g  c o n c e n t ra t io n s  as 
d e sc r ib ed  p re v io u s ly  ( 8) , w ith  s e v e ra l m o d if ic a t io n s . A  
C a n b e r r a  N u c le a r  P r o d u c ts  G r o u p  (C a n b e r r a  In d u s ­
tr ie s , M e r id e n , C o n n . )  w e l l- c o u n te r  sy s tem  w as used  
w ith  a  S p e c M a te  N a l  p re a m p li f ie r / a m p li f ie r , a n  A ccu - 
spec  a c q u is it io n  in te r fa c e  b o a rd , a n d  a  B ic ro n  2" N a l  
( T l )  s c in t i l la t io n  d e te c to r  o p e ra t in g  o n  M S - D O S  3 .3  
b a sed  s o ftw a re  s u p p lie d  b y  the  m a n u fa c tu r e r  f o r  I B M  
P C  X T /A T ,3 8 6 ,P S / 2  c om p u te rs . T h i s  sys tem  c o u n te d  
203H g  w ith  a  2 5 %  in s t ru m e n t  d e te c t io n  e ffic ien cy , its 
m u lt ic h a n n e l a n a ly z e r  w as p e ak e d  to  a ccep t a 2 7 9  
k eV  + 1 0%  e n e rg y  ra n g e , a n d  a s ta b le  low  b a c k g ro u n d  
c o u n t  w as s u b t ra c te d  f r o m  e ach  tissu e  m e a s u rem e n t . 
I n  th is  s c in t i l la t io n  d e te c t io n  ̂  c o n f ig u ra t io n  1 /xC i 
e q u a ls  5 5 5 ,0 0 0  c p m , a t 2 8  d ays  o f  p h y s ic a l d e ca y  f o r  
203H g  a p p ro x im a te ly  66%  o f  th e  is o to p e  rem a in s , a n d  
a f t e r  a  2 .5 - fo ld  d i lu t io n  w ith  n o n ra d io a c t iv e  H g , the  
sp ec ific  a c t iv i ty  o f  203H g  in  a m a lg a m  was 1 4 4 ,0 0 0  
n g // tC i . T o ta l a m a lg a m  H g  in  tis su e  (n g  H g /g  w et w t ) 
w as c a lc u la te d  b y  th e  e q u a t io n : (c p m /66% )  x  (1 4 4 ,0 0 0  
n g / / tC i ) / 5 5 5 ,0 0 0  c p m // tC i/g .

R E S U L T S

F ig u r e  1 d e m o n s t ra te s  the  b o d i ly  d is t r ib u t io n  o f  
203H g  re le a s e d  f r o m  d e n ta l a m a lg a m  to o th  f i l l in g s  2 8  
d ays  a f t e r  p la c e m e n t as v iew ed  f r o m  b o th  v e n t ra l a n d  
d o rs a l im a g in g  p o s it io n s . T h e  t ra n sm is s io n  im ag e , o b ­
ta in e d  w ith o u t  m o v in g  the  a n im a l f r o m  each  p o s it io n , 
is s u p e r im p o s e d  to  o u t l in e  the b o d y  c o n to u r . F ig u re  L4 
is the  v e n t ra l w h o le -b o d y  im ag e  p ro je c t io n , re v e a lin g  
th a t the p r im a r y  s ites o f  H g  c o n c e n t ra t io n  a re  k id n ey , 
g a s t ro in te s t in a l t ra c t , a n d  jaw . F ig u re  1B  is a  d o rs a l 
w h o le -b o d y  im a g e  p r o je c t io n  r e v e a lin g  the  sam e  th re e  
s ites o f  H g  c o n c e n t ra t io n . T h e  a p p a re n t  low e r a c t iv ity  
o f  203H g , p a r t i c u la r ly  in  the jaw , re f le c ts  the in c re a se d  
tissue  a t t e n u a t io n  b e tw een  the g a m m a  c a m e ra  a n d  the  
ra d io is o to p e  lo c u s  in  th is  p ro je c t io n . F ig u re  1 C  is the 
d o rs a l w h o le -b o d y  im ag e  p r o je c t io n  a f t e r  rem o v a l o l

’ Abbrev ia tion: PHA , pulse height analyzer
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F igu re I . Whole-budy image scan o f amalgam J03Hg localization in a 7-year-old male monkey (A/. fajacularis) afte r removal of dental 
amalgams. A superimposed transmission scan w ith a 57Co source outlines the body contour. A) Ventra l image; B) dorsal image; C) dorsal 
image a fte r removal o f the gastrointestinal tract. J, jaw ; K , kidneys; G I. gastrointestinal tract.

the  e n t i r e  g a s t ro in te s t in a l t ra c t . T h e  k id n e y s  a n d  ja w  
re m a in  v is ib le .

T a b le  1 lis ts  th e  to ta l c o n c e n t ra t io n  o f  a m a lg a m  H g  
in  v a r io u s  tissues o b ta in e d  a t a u to p s y  2 8  d a y s  a f t e r  
a m a lg a m  p la c e m e n t . W h o le  b lo o d  a n d  u r in e  c o n ta in e d  
5 .8  a n d  17 .7  n g  H g /g , re sp ec tiv e ly . S y n o v ia l m e m b ra n e  
h a d  c o n c e n t ra te d  31 .6  ng /g , b u t  H g  in  s k e le ta l m u sc le  
was v e r y  low  a n d  w as n o t  d e te c te d  in  fa t . In  o r a l t issu es , 
H g  w as c o n c e n t ra te d  p r im a r i ly  in  to o th  a lv e o la r  b o n e  
( 7 7 5 6  n g /g ) , g in g iv a e  a d ja c e n t  to  th e  a m a lg a m  f i l lin g s  
(4 1 9 0  n g /g ), a n d  th e  to n g u e  re g io n  in  o p p o s i t io n  to  the 
f i l le d  tee th  ( 2 5 3  n g /g ) . In  th e  g a s t ro in te s t in a l tra c t , 
w a sh ed  lin in g s  o f  th e  la rg e  in te s t in e  (9 8 3  n g /g ) a n d  
c o lo n  ( 4 8 2  n g /g ) c o n ta in e d  the  h ig h e s t c o n c e n t ra t io n s  
o f  H g . B i le  c o n c e n t ra t io n  o f  H g  (2 4 3  n g /g ) w as 4 0 - fo ld  
h ig h e r  th a n  H g  c o n c e n t ra t io n  in  b lo o d . Feces c o n ­
ta in e d  3 4 9 0  n g  H g /g . H e a r t  m u s c le  le ve ls  o f  H g  w e re  
s im i la r  to  th a t o f  b lo o d , b u t  H g  c o n c e n t ra t io n  in  the 
lu n g  w as th re e fo ld  h ig h e r  th a n  in  b lo o d , a n d  in  the 
t ra c h e a  it w as tw o fo ld  h ig h e r . T h e  a b d o m in a l o rg a n  
w ith  th e  h ig h e s t c o n c e n t ra t io n  o f  H g  was the k id n e y  
( 3 0 5 3  n g /g ) . L iv e r , a t 133 n g /g , h a d  m o re  th a n  2 0 - fo ld  
the  H g  le v e ls  fo u n d  in  b lo o d . In  the  n e rv o u s  sy s tem , a ll 
th re e  re g io n s  o f  th e  b ra in  c o n c e n t ra te d  H g  a t leve ls 
g r e a t e r  th a n  e ith e r  b lo o d  o r  c e re b ro s p in a l f lu id . H o w ­
e ve r , n o  H g  w as d e te c ted  in  c i t h e r  the s p in a l c o rd  o r  
s c ia tic  n e rv e . E n d o c r in e  g la n d  c o n c e n t ra t io n s  o f  H g  
w e re  h ig h e s t f o r  th e  p i t u i t a r y  ( 8 3  n g /g ) a n d  f o r  o th e r  
g la n d s , e xc ep t th e  th y ro id , th e y  w e re  tw o - to  fiv e fo ld  
h ig h e r  th a n  th a t o f  b lo o d .

D I S C U S S I O N

T h is  s tu d y  c le a r ly  d em o n s t ra te s  th a t the p h e n o m e n o n  o f  
h ig h  H g  a c c u m u la t io n  in  b o d y  tissues a fte r  d e n ta l a m a l­
g am  p la c e m e n t w h ich  w c p r e v io u s ly  re p o r te d  in  sheep

T A B L E  1. Concentration of amalgam Hg in monkey tissues 28 days after 
placement of dental amalgam tooth fillings

Tissue ng Hg/g

W hole blood 5.8
U rine 17.7

Synovia l membrane (knee jo in t) 31.6
Skeletal muscle (gluteus) 1.9
Fat (mesentery) 0 . 0

Too th alveolar bone 7756.1
O ra l mucosa 8 6 . 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 (ventric le) 6 . 6

Lung 15.0
T  rachca 1 2 . 6

K idney 3053.5
L ive r 133.1
Spleen 15.6

Frontal cortex 7.2
O ccip ita l cortex 1 2 . 6

Thalamus 9.9
Sciatic nerve 0 . 0

Spinal cord 0 . 0

Cerebrospinal flu id 1.9

P itu ita ry 83.6
Thy ro id 4.1
Adrenal 31.3
Pancreas 15.6
Testes 12.7
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( 8 , 9 )  is n o t u n iq u e  to  th a t species , a n d  is re a d i ly  
d e m o n s t r a b le  in  p r im a te s  as w e ll, T h e  d e n t it io n , ch ew ­
in g  p a t te rn , a n d  d ie t o f  th is m o n k e y  w e re  s im i la r  to  that 
o l h u m a n s . T h e  s u rg ic a l p ro c e d u re  a n d  the  use o l iso- 
lo p ic  i l y  e n s u re d  th a t the  o n ly  H g  d e tec ted  w as that 
w h ich  e scap ed  f r o m  the  a m a lg a m  to o th  f i l l in g s  d u r in g  
the 4 -w k  p e r io d  a l t e r  d e n ta l s u rg e ry . T h e  ro u te s  o l a b ­
s o rp t io n  o f  a m a lg a m  H g  a n d  the p o te n t ia l s ig u i fu .m ie  
o l th is  p h e n o m e n o n  to  d e n ta l a n d  m ed ic a l p h y s io lo g y  
h ave b e en  d iscu s sed  in d e ta i l in o u r  e a r l i e r  r e p o r t  o n  
sheep  ( I I ) .

E a ch  a m a lg a m  to o th  re s to ra t io n  in the m o n k e y  c o n ­
ta in e d  o n ly  9 3  m g  H g , w h ich  c om p a re s  w ith  a n  a ve rag e  
o f  4 2 5  m g  H g / t o o th  in  sh eep  (13). A l l lb  a m a lg a m  
fi l lin g s  re m a in e d  in ta c t  f o r  th e  d u ra t io n  o f  the* p re sen t 
study .

A  s u b s ta n t ia l a m o u n t  o f  H g  w as t r a n s p o r t e d  fro m  
d e n ta l a m a lg a m  to  a d ja c e n t  o ra l tissues, a n d  is v is u a l­
ized  in  the m on k e y . T h is  f in d in g  is c on s is te n t w ith  
e a r l i e r  r e p o r t s  o f  o th e r  m e th o d s  in  h u m a n s  w h ic h  have 
d e m o n s t r a te d  th a t H g  io n s  m ig ra te  f r o m  a m a lg a m  in to  
g in g iv a e  (1 0 ) ,  d e n t in  (11, 1 2 ), d e n ta l p u lp  (1 3 ) , to o th  
ro o ts , a n d  s u r r o u n d in g  a lv e o la r  b o n e  (1 4 ) .

C o n c e n t r a t io n  o f  H g  in the  k id n e y  o f  th is  m on k e y  
(3 0 5 3  n g /g ) c o n t ra s te d  to  th a t in  sheep  k id n e y  (7 1 3 8  
n g /g ) ( 8 ) . S u c h  d i ffe re n c e s  m a y  re f le c t f r e q u e n c y  and  
p a t te rn s  o f  c h ew in g  in  these  species . C o in c id e n t  w ith  
the p re s e n t s tu d y , a n o th e r  la b o r a t o r y  r e p o r t s  th a t a fte r  
p ro lo n g e d  e x p o s u re  (1 y e a r ) to  a m a lg a m  H g , m on k e y s  
th a t h a d  o n ly  e ig h t n o n ra d io a c t iv e  o c c lu s a l a m a lg a m  
f i l lin g s  (c o n ta in in g  o n e - th i r d  the to ta l H g  u sed  in  the 
p re s e n t s tu d y ) w i l l h ave  k id n e y  le ve ls  o f  H g  a v e ra g in g  
3 9 0 0  n g /g  tis su e  w ith  d en se  H g  a c c u m u la t io n s  lo c a te d  
in p r o x im a l tu b u le  c e lls  (1 5 ) . A s th is  is a p p ro x im a te ly  
3 0 %  h ig h e r  H g  c o n c e n t ra t io n  th a n  we have  o b s e rv e d  in  
the p r im a te  k id n e y  4  w k  a f t e r  p la c em en t o f  tw ice  the 
n u m b e r  o f  su ch  fi l lin g s , th is  suggests th a t w ith  lo n g e r  
d u ra t io n  o f  e x p o s u re  to  a m a lg a m  H g  the k id n e y  w i ll 
c o n c e n t ra te  in c re a s in g ly  la r g e r  a m o u n ts  o f  H g . M o r e ­
o ve r. th e  lo c u s  o f  H g  a c c u m u la t io n  in  the  p r o x im a l 
tu b u le , w h ich  is th e  p r im a r y  site  o f  s o d iu m  te a b s o rp -  
t io n , w o u ld  e x p la in  w hy  su ch  re a b s o rp t io n  is m a rk e d ly  
im p a ir e d  in  a n im a ls  f t e r  p la c em en t o f  d e n ta l a m a l­
g am s (1 6 ) . T h e  s ig n if ic a n c e  o f  a m a lg a m  H g  a c c u m u la ­
t io n  in  k id n e y  o n  p a ra m e te r s  o f  re n a l fu n c t io n  w i l l be 
c om m u n ic a te d  in  fu l l d e ta i l in  a n o th e r  r e p o r t .

S im i la r ly ,  fe c a l H g  c o n c e n t ra t io n  w as 3 4 9 0  n g /g  in  
m o n k e y  c o m p a re d  w ith  4 4 8 9  n g /g  in  sh eep  ( 8 ) .  F tc a l 
e x c re t io n  o f  H g  in  sh eep  w as e v id en t w ith in  3 d a y s  a f t e r  
a m a lg a m  p la c e m e n t , a n d  c o n t in u e d  th r o u g h o u t  a  140- 
d ay  s tu d y  ( 9 ) ;  a  s im i la r  H g  e x c re t io n  p a t te rn  w as o b ­
se rv ed  in  the  m o n k e y  fo r  the d u ra t io n  o f  th is  e x p e r i­
m en t . F u l l  d e ta i ls  o f  the e ffec ts  o f  a m a lg a m  H g  e x c re ­
t io n  p a t te rn s  o n  the  p o p u la t io n s  a n d  fu n c t io n s  o f  
b a c te r ia l spec ies in  the in te s t in a l tra c t a n d  o n  g in g iv a l 
s u r fa c e s  w i ll b e  re p o r t e d  e lsew h e re .

N ow  th a t it h a s  b e en  e s ta b lis h ed  th a t H g  v a p o r  is 
c o n t in u o u s ly  re le a s e d  f r o m  a m a lg a m  f i l lin g s  in  h u m a n  
tee th  ( 2 ,  3 , 5 )  a n d  th a t sp ec ific  tissue lo c i in  the  sh eep  
a n d  m o n k e y  w i l l c o n c e n t ra te  la rg e  a m o u n ts  o f  th is  H g  
( 8 , 9 ) ,  the  p o s s ib le  p a th o p h y s io lo g ic a l c on se q u en c e s  o f

such H g  e x p o s u re  m u s t be a d d re s s e d . P r e l im in a r y  re ­
p o r ts  o n  tw o  re c e n t in v e s t ig a t io n s  in d ic a te  th a t k id n e y  
fu n c t io n  (1 6 )  a n d  in te s t in a l a n d  g in g iv a l f l o r a  p o p u la ­
t io n s  (1 7 )  a re  s ig n i f ic a n t ly  a lt e r e d  w hen  a n im a ls  a re  ex 
p osed  to  a m a lg a m  H g  d o se  a c c u m u la t io n s  d e liv e re d  
b o m  1 2 -1 6  o c e lu s a l a m a lg a m  fi l lin g s  l o r  1 -2  m o n th s  
a f t e r  p la c em en t .

A d voc ac y  by  the d e n ta l p ro fe s s io n  (1 8 . 19 ) th a t l l g -  
b a sed  s i lv e r  a m a lg a m  is s ta b le  a n d  s y s ie m ic a llv  b io -  
i o m p a t ib le  is n o t s u p p o r te d  by  o u t a n im a l s tu d ie s  ( 8 , 
9 )  o r  by  the p a th o p h y s io lo g ic a l c o n s e q u e n c e s  o f  a m a l­
g am  u sage  th a t we d e m o n s t r a te d  (H i, 17 ). f‘ T|
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Mercury from dental “ silver” tooth fillings impairs sheep 
kidney function

N . D . B O Y D , 11. B E N E D IK T S S O N ,  M . J . V IM Y , D . E . H O O P E R , A N D  F . L  L O R S C H E ID E R  
Departments o f Pathology, Medicine, and Medical Physiology, Faculty o f Medicine,
University o f Calgary, Calvary, Alberta T'2N -IN ,, Canada

U o y o ,  N. I)., H. B e n e d i k t s s o n ,  M. .J, V i m y ,  D. 10. H o o p e u ,  

a n d  F .  L .  L O R S C H E I D E R .  Mercury from dental "silucr" tooth 
fillings impairs sheep kidney function. Am. J. Physiol. 261 
(Regulutory Integrative Comp. Physiol. BO): R io io -R K M  4, 
1991.— In humi’^s Hg vapor is released from "silver" am algam 
fillings th a t contain 50% Hg by weight. Previous studies show 
th a t when 12 such fillings are placed in sheep teeth , the kidneys 
will concentrate am algam  Hg a t levels ranging from 5 to 10 pg 
H g/g renal tissue 4-20 wk after placem ent. In the p resen t study 
12 occlusal fdlings were placed in each of six adult female sheep 
under general anesthesia, using stnndurd dental procedures. 
Glass ionom er occlusal fillings (12) were insei red in two control 
sheep. At several days before dental surgery, and a t 30 and  60 
days afte r placem ent o f fillings, renal function was evaluated 
by plasm a clearance of inulin and by plasm a and urine e'ectro- 
lytes, urea, and proteins. An average plasm a inulin  clearance 
rate  of 69.5 ±  7.2 m l/m in before amalgam placem ent was 
reduced to 32.3 ±  8.1 m l/m in by 30 days and rem ained lo / a t 
27.9 ±  8.7 m l/m in a fte r 60 days. Inulin  clearance did no t cha age 
in controls. After am algam  placem ent urine concen tra tion  of 
album in decreased from 93.0 ±  20.5 to 30.1 ±  15.3 mg/1 a.id 
urine N a+ concentration increased steadily from 24.8 ±  7.7 o 
82.2 ±  20.3 mmol/1 a t  60 days. C oncentrations of K*, urea, ■) - 
glutam yl transpeptidase, alkaline phosphatase, and  to ta l p ro ­
te in  did no t change significantly from 0 to  60 days in urine. 
P lasm a levels o f N a \  K+, urea, and  album in rem ained u n ­
changed from 0 to 60 days afte r amalgam. R enal histology 
rem ained norm al in  am aigam -treated anim als. It is concluded 
th a t  am algam  Hg levels in kidney are sufficient to  significantly 
reduce the rate  o f inulin  clearance by nondefined m echanism s 
an d  th a t  electrolyte pa tte rn s in urine are consisten t w ith im ­
paired renal tubular reabsorption.

dental amalgam; renal function

IN  HUMANS H g  v a p o r  is  c o n t in u o u s ly  re le a s e d  f r o m  d e n ­
t a l  “ s i lv e r ”  am a lg am  f i l l in g s  (w h ic h  n o rm a l ly  c o n ta in  
~ 5 0 %  H g  b y  w e ig h t ), a n d  th is  H g  re le a se  is  in c re a s e d  b y  
c h ew in g  a c t iv i ty  (2 7 , 2 8 ) . T h e  ave rag e  a b s o rb e d  d o se  o f  
am a lg am  H g  is ~ 1 0  pg  H g /d a y  f o r  h u m an  su b je c ts  w ith  
v a ry in g  n u m b e rs  o f  aged  am a lg am s , a n d  som e  in d iv id u a ls  
c an  rece ive  d ose  e xp o su re s  a s  m uch  as 10 - f o ld  h ig h e r 
th a n  th is  ave rag e  (2 9 , 3 1 ) .

R e c e n t  r e p o r t s  f r o m  o u r  la b o r a t o r y  d e m o n s t ra te  t h a t  
w h en  12  d e n ta l “ s i lv e r ”  f i l l in g s  a re  p la ced  in to  sh eep  
m o la r  te e th  s ig n if ic a n t  c o n c e n t ra t io n s  o f  am a lg a m  H g  
w i l l a c c u m u la te  in  k id n e y  a t  le v e ls  ra n g in g  f r o m  5  to  10  
p g  H g /g  re n a l t is su e  4 - 2 0  w k  a f t e r  p la c e m e n t ( 1 1 , 3 0 ) . 
S im i la r  re s u lt s  h a ve  a ls o  been  d em o n s t ra te d  in  m on k e y  
k id n e y  ( 10 ) .
R1010

In o rg a n ic  a n d  e lem e n ta l H g  fro m  sou rc e s  o th e r  th a n  
d e n ta l am a lg am  h ave  been  sh ow n  to  h a ve  a  v a r ie ty  o f  
e f fe c ts  o n  re n a l fu n c t io n  cau sed  by  a re d u c t io n  in  re n a l 
b lo o d  f low  (2 5 ) ,  o n se t o f  tu b u la r  n e c ro s is  ( 9 ) ,  a n d  in d u c ­
t io n  o f  a u to im m u n e  g lo m e ru la r  n e p h r i t is  (7 ,  14 , 2 2 ) . 
B e c a u se  am a lg am  H g  c a n  be re a d i ly  v is u a liz e d  in  sh eep  
k id n e y  b y  w h o le -b o d y  im ag in g  ( 1 1 ), th e  o b je c t iv e  o f  th e  
p re s e n t  in v e s t ig a t io n  w as to  d e te rm in e  i f  th is  H g  is  
s u f f ic ie n t  to  a l t e r  re n a l fu n c t io n  as e v a lu a te d  b y  in u lin  
c le a ra n c e  a n d  in d ex e s  o f  tu b u la r  re a b s o rp t io n .

METHODS

E ig h t  a d u lt  ew es (D o r s e t  x  S u f f o lk )  o f  3 - 5  y r  o f  age , 
a v e ra g e  b o d y  w e ig h t 4 8  ±  4 kg , w e re  u sed  in  th is  s tu d y . 
B e g in n in g  2 w k  b e fo re  e x p e r im e n ta t io n  a n d  f o r  th e  GO 
d a y s  th ro u g h o u t  th e  s tu d y , th e s e  a n im a ls  w e re  m a in ­
t a in e d  o n  a d ie t  c o n s is t in g  o f  f r e s h  h a y  fe d  tw ice  d a i ly  
a n d  s u p p lem en te d  w ith  L a m b  G ro w -F in is h e r  R a t io n  
c o n ta in in g  4 g /k g  N a , 0 .3  m g /k g  S e , a n d  o th e r  s ta n d a rd  
t ra c e  e lem e n ts  a n d  v ita m in s  (U n it e d  F e ed s , C a lg a ry , 
A lb e r ta ) .  N o  o th e r  s a lt  s o u rc e  w as p ro v id e d . E a c h  a n im a l 
c o n su m e d  1 .8  k g  o f  r a t io n  d a i ly  th a t  p ro v id e d  a  lim ite d  
N a  in ta k e  o f  —7  g /d a y . F e ed  c o n s u m p t io n  rem a in e d  
c o n s ta n t  th ro u g h o u t  th e  s tu d y . F re s h  w a te r  w as  p ro v id e d  
e d  lib itu m . O n  th e  d a y s  b e fo re  r e n a l c le a ra n c e  te s t in g  o r  
d i n t a l  s u rg e ry , th e  a n im a ls  w e re  fa s te d  f o r  20 h  b u t h a d  
access t o  w a te r . A l l  r e n a l c le a ra n c e  te s ts  a n d  d e n ta l 
s u rg e r ie s  w e re  p e r fo rm e d  be tw een  0 8 0 0  a n d  1 10 0  h  d a i ly .

I n  e ach  o f  s ix  sh eep , o c c lu s a l am a lg am  f i l l in g s  (D is -  
p e r s a l lo y , J o h n s o n  &  J o h n s o n , M o n t r e a l ,  Q u eb e c ) w e re  
p la c e d  in  12  m o la r  te e th  u n d e r  h a lo th a n e  g e n e ra l a n e s ­
th e s ia  a s  p re v io u s ly  d e sc r ib ed  (1 1 ) .  I n  c o n t ra s t  to  o u r  
p re v io u s  s tu d ie s  (1 1 , 3 0 ) ,  th e se  am a lg am  re s to ra t io n s  d id  
n o t  c o n ta in  a n y  ra d io a c t iv e  H g . A m a lg am  f i l l in g s  h ad  a n  
a v e ra g e  w e ig h t o f  ~ 8 5 0  m g / to o th  a n d  c o n ta in e d  5 0 %  
p u re  e le m e n ta l H g . T h u s  th e  t o t a l H g  m a s s  in  each  
a n im a l w as ~ 5 ,1 0 0  m g. In  tw o  a d d it io n a l c o n t r o l sh eep , 
12  g la ss  io n o m e r  o c c lu s a l f i l l in g s  (K e t a c - F i l ,  E S P E ,  F a -  
b r i k  P h a rm a z e u t is c h e r  P ra p a ra te , S e e fe ld /O b e rb a y , 
G e rm a n y ) w e re  s im i la r ly  p la c e d . A l l  f i l l in g s  rem a in e d  
in t a c t  f o r  th e  d u ra t io n  o f  th is  s tu d y .

R e n a l c le a ra n c e  te s ts  w e re  p e r fo rm e d  s e v e ra l d a y s  
b e fo re  d e n ta l s .rg e ry  a n d  a t  b o th  3 0  a n d  6 0  d a y s  a f t e r  
a m a lg a m  p la c e m e n t a n d  3 0  d a y s  a f t e r  g la s s  io n o m e r  
p la c e m en t . U n d e r  g e n e ra l a n e s th e s ia , b la d d e rs  w e re  
c a th e te r iz e d  u s in g  a  R i is c h  b a llo o n  c a th e te r  (s iz e  1 2 ) t h a t  
w as c on n e c te d  to  a  B a rd  u r in e  d ra in a g e  bag  (2 ,0 0 0  m l)
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(S te v e n s  A lb e r ta , C a lg a ry , A lb e r ta ) s t ra p p ed  to  th e  f la n k  
o l th e  a n im a l. Im m ed ia te ly  a f t e r  c a th e te r iz a t io n , the 
a n im a ls  w e re  p la c e d  in  in d iv id u a l m e ta b o lic  c a r t s  w he re  
th e y  w e re  m a in ta in e d  fo r  2 5  h to  m easu re  t o t a l u r in e  
v o lu m e  c o lle c te d  f o r  1 d ay . W i t h in  3 0  m in  a l t e r  c a th e ­
te r iz a t io n , a l l  u n im a ls  h ad  fu l ly  rec o ve red  fro m  anes- 
I h os ia  u nd  a t  th is  t im e  w e re  p ro v id e d  w ith  h a y  a n d  w a te r. 
A p p ro x im a te ly  3 0  m in  la te r , te s t in g  o f  re n a l fu n c t io n  
c om m en ced  fo r  3 h .

T h e  in u lin  c le a ra n c e  ra te  f r o m  p la sm a  w as d e te rm in e d  
u s in g  a m ic ro a n a ly t ic  m e th o d  e m p lo y in g  d - in d o ly l-a c e t ic  
a c id  as th e  p r in c ip le  c o lo r im e t r ic  re ag en t (1 3 ) .  E ach  
a n im a l re c e iv ed  a p r im e r  dose  o f  in u lin  (3 5  m g /k g ) 
d i lu te d  in  5 m l s a lin e  a n d  a d m in is te re d  in to  th e  ju g u la r  
v e in . T h is  w as fo llo w e d  b y  a sec ond  in u lin  d o se  (0 .7 5  
m g /k g ) d i lu te d  in  5 0  m l s a lin e  a n d  in fu se d  a t a  ra te  o f  5 
m l/m in . T h e  in u lin  was th e n  a llow e d  to  e q u i l ib ra te  in  
the  a n im a l fo r  8 0  m in . B lo o d  a n d  u r in e  sp e c im en s  w ere 
c o lle c te d  b e fo re  in u lin  a d m in is t r a t io n  a n d  s ix  t im e s  (a t  
l iv e  20 -m in  in t e r v a ls )  a f t e r  e q u i l ib ra t io n . S p e c tro p h o to -  
m e tr ic  a n a ly s is  w as p e r fo rm e d  o n  a H ita c h i U - 2 0 0 0  
s p e c t ro p h o to m e te r  (T o k y o , J a p a n )  s e t a t  5 3 0  n m . In u lin  
c le a ra n c e  ra te  v a lu e s  w ere  m u lt ip lie d  10 - fo ld  to  c o r re c t  
fo r  th e  d i lu t io n  a n d  v o lu m e  o f  b o th  sam p le  a n d  re ag en ts  
u sed  in  th is  a n a ly t ic a l a s sa y  m e th o d .

A ft e r  in u lin  c le a ra n c e  d a ta  w e re  c o lle c te d , i t  w as e v i­
d e n t th a t  k id n e y  f i l t r a t i o n  ra te  h ad  been  m a rk e d ly  a l ­
te re d . B ec a u se  u r in e  a n d  p la sm a  sp ec im en s f r o m  th e  
a m a lg a m - t re a te d  sh eep  h a d  b e en  s to re d  fr o z e n  ( - 2 0 ° C ) ,  
o th e r  b io c h em ic a l a n a ly s e s  w e re  p e r fo rm e d  o n  these  
sp e c im en s  to  a sse ss  fu n c t io n a l in d ex e s  o f  f i l t r a t i o n  a n d  
tu b u la r  re a b s o rp t io n . A n a ly s e s  w e re  p e r fo rm e d  o n  th e  
p re - in u lin  sp e c im en s  c o lle c te d  b e fo re  a n d  a t  3 0  a n d  6 0  
d ays  a f t e r  am a lg a m  p la c em en t . T h e  a lb u m in  c o n te n t  o f  
sh eep  u r in e  w as d e te rm in e d  u s in g  a  B e h r in g  N e p h e lo m -  
e te r  1 0 0  a n a ly z e r  (H o e c h s t  C a n a d a , M o n t re a l,  Q u ebec ) 
a n d  e m p lo y e d  ra b b it  a n t is e ra  to  sheep  a lb u m in  a n d  p u ­
r i f ie d  sh eep  a lb u m in  (C e d a r la n e  L a b o ra to r ie s , H o rn b y , 
O n t a r io ) .  U r in e  t o t a l  p ro te in  w as m ea su red  o n  a  D u  P o n t  
A C A  I I I  a n a ly z e r  (D u  P o n t  In s t ru m e n ts , W i lm in g to n , 
D E ) .  U r in e  s o d iu m , p o ta s s iu m , u re a , y -g lu t a m y l t ra n s -  
p e p tid a s e  ( t - G T ) ,  a n d  a lk a lin e  p h o sp h a ta s e  w e re  m ea s ­
u re d  o n  a n  A s t re -8 a n a ly z e r  (B e c k m a n  In s t ru m e n ts , 
B r e a , C A ) , a n d  p la sm a  s o d ium , p o ta s s iu m , u re a , a n d  
a lb u m in  w e re  a ssa y ed  u s in g  a K o d a k  E 7 0 0  a n a ly z e r  
(E a s tm a n  K o d a k , R o c h e s te r , N Y ) .

R e n a l t is su e  sam p le s  w e re  f ix e d  in  1 0%  b u f fe r e d  F o r ­
m a lin  a n d  im b ed d ed  in  H is to re s in  (R e ic h e r t - J u n g , H e i ­
d e lb e rg , G e rm a n y ) . S e c t io n s  w e re  c u t a t  2  pm  a n d  s ta in e d  
w ith  h e m a to x y lin -e o s in , p e r io d ic  a c id -S c h i f f  ( P A S ) ,  a n d  
p e r io d ic  a c id - s i lv e r  m e th e n am in e . M ic ro sc o p e  m a g n if i ­
c a t io n  f o r  p h o to g ra p h y  w as X 2 0 0 .

S t a t i s t ic a l c om p a ris o n s  w e re  p e r fo rm e d  by  a n a ly s is  o f  
v a r ia n c e  w ith  re p e a te d  m ea su re s .

RESULTS

F ig u re  1  sh ow s th e  a v e rag e  ra te  ±  S E  < f  in u lin  c le a r ­
a n ce  f r o m  p la sm a  in  s ix  sh eep  b e fo re  a n d  3 0  a n d  6 0  d ays  
a f t e r  p la c e m e n t o f  am a lg am  t o o th  fi l l in g s , c om p a re d  w ith  
t h a t  in  tw o  c o n t r o l sheep  b e fo re  a n d  3 0  d a y s  a f t e r  p la c e ­
m en t o f  g la ss  io n o m e r  f i l l in g s . In  a m a lg a m - t re a ic d  t h r 1.'”
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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 w ith inulin clearance in 2 control sheen before 
and 30 days afte r placement o f glass ionomer fillings (o).

th e  in u lin  c le a ra n c e  m a rk e d ly  d e c lin e d  f r o m  a  b a se lin e  
o f  6 9 .5  ±  7 .2  m l/m in  to  3 2 .3  ±  8 .1  m l/m in  b y  3 0  d ay s  ( P  
<  0 .0 1 )  a n d  rem a in e d  low  a t  2 7 .9  ±  8 .7  m l/m in  b y  6 0  
d a y s  a f t e r  p la c e m e n t  o f  am a lg am  f i l l in g s  ( P < 0 . 0 1 ) .  T h is  
re p re s e n te d  a  5 4 %  re d u c t io n  in  th e  ra te  o f  in u lin  c le a r ­
a n ce  b y  3 0  d a y s , a n d  a l l  s ix  a n im a ls  d is p la y e d  a  d ec lin e  
(ra n g e  1 6 - 8 4 % ) .  B y  6 0  d a y s  in u lin  c le a ra n c e  ra te  sh ow ed  
a  6 0 %  re d u c t io n  w ith  a l l  a n im a ls  c o n t in u in g  to  h ave  
s u b s ta n t ia l ly  low e r k id n e y  f i l t r a t i o n  ra te s  (ra n g e  3 3 -  
8 9 % )  th a n  b e fo re  am a lg am  p la c em en t . I n  sh eep  t re a te d  
w ith  g la ss io n o m e r  f i l l in g s  th e  b a se lin e  in u lin  c le a ra n c e  
w as 7 9 .9  ±  2 .2  m l/m in , w h ic h  rem a in e d  u n ch an g ed  3 0  
d a y s  la t e r  a t  7 5 .1  ±  2 .6  m l/m in  ( P  >  0 .7 0 ) .

T a b le  1  s h ow s  th e  a ve rag e  ( ± S E )  p la sm a  e le c t ro ly te , 
u re a , a n d  a lb u m in  le v e ls , a n d  th e  u r in e  e le c t ro ly te , u re a , 
a lb u m in , a n d  t o t a l p ro te in  c o n c e n t ra t io n s  a n d  en zym e  
a c t iv it ie s  in  th e  a m a lg a m - t re a te d  sheep . N o  s ig n if ic a n t 
c h an g es  w e re  n o te d  in  p la sm a  sod ium , p o ta s s iu m , u re a , 
o r  a lb u m in  le v e ls  a f t e r  p la c e m e n t  o f  d e n ta l am a lg am  
f i l l in g s . H ow e v e r , u r in e  c o n c e n t ra t io n  o f  sod ium  in ­
c re a sed  s ig n if ic a n t ly  f r o m  2 4 .8  ±  7 .7  m m o l/1  b e fo re  a m a l­
gam  p la c em en t t o  8 2 .2  ±  2 0 .3  m m o l/1  6 0  d a y s  a f t e r  
p la c em en t ( P <  0 .0 5 ) .  B y  w ay  o f  c o n t ra s t , u r in e  a lb u m in  
c o n c e n t ra t io n  d e c lin e d  s ig n i f ic a n t ly  f r o m  9 3 .0  ±  2 0 .5  
m g/1 b e fo re  am a lg am  p la c e m en t to  3 0 .1  ±  1 5 .3  mg/1 6 0  
d a y s  a f t e r  p la c e m e n t ( P  <  0 .0 5 ) .  U re a  a n d  p o ta s s iu m  
c o n c e n t ra t io n s  in  u r in e  g ra d u a lly  in c re a se d  o v e r  th e  6 0 -  
d a y  p e r io d , b u t  th e se  ch an ges  w e re  n o t s t a t is t ic a l ly  s ig ­
n i f ic a n t , n o r  w e re  d i ffe re n c e s  in  u r in e  7 -G T , a lk a lin e  
p h o sp h a ta s e , o r  t o t a l p ro te in . T o t a l  u r in e  v o lu m e  c o l­
le c te d  d u r in g  th e  3 -h  te s t p e r io d  a f t e r  a d m in is t ra t io n  o f  
in u lin  d id  n o t  change  s ig n if ic a n t ly  o v e r th e  6 0  d a y s  a f t e r
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TABLE 1. Effect nf amalgam Hp on plasma electrolyte, 
urea, and albumin levels and on urine concentrations 
o f electrolytes, urea, enzymes, and proteins in six sheep

P r e - a m a l g a m

3 0  D a y s  

Post­
il m n l g a m

0 0  D a y s  

P o s t -  

a m a l g a m

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 70.2±25.1 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. IU/1 8.25±0.87 8.00±1.16 8.50+0.58
A lkaline phosphatase. IU /I 2.25±0.87 2.25±0.44 2 .0 0 ± 0 , 0 2
Albumin, mg/1 93.0±20.5 71.3±46.7 30.1±15.3*
Total protein. g/I 0.43±0.25 U.40±0.24 2.4±2.2
Volume t3-h test), ml I27.0±12.7 104.0+16.8 116.0±19.2

Values are means ± SE. 7 -GT, 7 -glutamvl transpeptidasc; ’ P < 
0.05.

am a lg am  p la c em en t.
F ig u re  2 sh ow s th e  re n a l h is to lo g y  by  lig h t m ic ro s c o p y  

o f  tis su e  s am p le s  ta k e n  fr o m  tw o  c o n t ro l sh eep  w ith  g la ss 
io n o m e r  f i l l in g s  and  tw o  am a lg am -t re a te d  sheep . N o  
s t ru c tu ra l a b n o rm a lit ie s  o f  tu b u le s , g lo m e ru li , o r  r e n a l 
vesse ls  w e re  e v id en t in  e ith e r  g roup  o f  a n im a ls .

DISCUSSION

T h e  re s u lts  o f  th e  p re s e n t s tu d y  d e m o n s t ra te  th a t  H g  
re le a sed  fr o m  d e n ta l “ s i lv e r "  am a lg am  w ill s ig n if ic a n t ly  
reduce  th e  p la sm a  in u lin  c le a ra n c e  ra te  o f  th e  k id n e y s  
b y  m o re  th a n  5 0 %  w ith in  1 m o  a ft e r  p la c em en t o f  th e se  
to o th  f i l l in g s . B y  2 m o  a l t e r  p la c em en t u rin e  a lb u m in  
c o n c e n t ra t io n  fa l ls  s ig n i f ic a n t ly . D u r in g  th is  sam e p e r io d  
u r in e  c o n c e n t ra t io n  o f  s od ium  in c re a se s  s ig n if ic a n t ly  
w h ile  u r in e  v o lu m e  ou tpu t, rem a in s  un ch ang ed .

T h e  v a lu e s  fo r  th e  b a se lin e  (p re -a m a lg a m ) in u lin  c le a r ­
ance  ra te  o b ta in e d  in  th e  p re s e n t in v e s t ig a t io n  ag ree  
w ith  v a lu e s  p re v io u s ly  re p o r te d  fo r  sh eep  o f  72  m l/m in , 
ran g e  6 3 - 9 0  (2 0 ) ,  a n d  w ith  o th e r  s ta n d a rd  v a lu e s  fo r  
in u lin  c le a ra n c e  in  sh eep  (1 2 ) .  P la sm a  s od iu m  an d  p o ­
ta s s iu m  le v e ls  in  sam p le s  o b ta in e d  b e fo re  am a lg am  p la c e ­
m en t ag ree  w ith  s ta n d a rd  p la sm a  e le c t ro ly te  v a lu e s  r e ­
p o r te d  f o r  sh eep  o f  1 3 9 - 1 6 4  m m o l N a +/1 a n d  4 .4 - 6 .7  
m m o l K +/ l  (1> 5 ) .  U r in e  so d iu m  and  p o ta s s iu m  c on c e n ­
t r a t io n s  in  s am p le s  ta k e n  b e fo re  am a lg am  p la c em en t a re  
a ls o  in  a g re em e n t w ith  m id  ran g e  v a lu e s  d e r iv e d  fo r  sheep  
o n  a s o d iu m - lim ite d  d ie t  th a t  w e re  4 - 4 0  m m o l/1  fo r  N a + 
a n d  4 0 - 2 0 0  m m o l/1  fo r  K + (4 ) .  In  the  p re s e n t  s tu d y  u r in e  
v o lu m e  o u tp u t  a v e ra g ed  0 .6 4  m l/m in , w h ic h  ag rees w ith  
f low  ra te s  o b ta in e d  in  s im i la r ly  m anaged  sheep  o f  0 . 5 -
1 .0  m l/m in  (4 ) .  T h e  lim ite d  d a i ly  in ta k e  o f  7 g sod ium  in  
th e  r a t io n  p ro v id e d  d u r in g  th is  s tu d y  is s om ew h a t b e low  
th e  re c om m en d e d  d a i ly  su p p lem en t o f  9  g o r  m o re  e s ta b ­

FIG. 2 . Renal histology (periodic acid-Schiff stain) in 2 control sheep w ith 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; T L , tubular 
lumen,



A M A L G A M  M E R C U R Y  IMPAIRS KIDNEY FUNCTION R1013
lish ed  in  d ry  lo t  fe ed  te s ts  fo r  sh eep  (2 6 ) .

I t  hns been  w e ll d o cum en ted  th a t  H g  fr o m  n o n am u l-  
g am  sou rce s  h as  a  d e le te r io u s  e ffe c t  o n  k id n e y  fu n c t io n  
b o th  a t th e  le v e l o f  th e  g lo m e ru lu s  a n d  a ls o  a t  th e  
p ro x im a l tu b u le  (7 , 9 , 1 4 ,1 9 ,  2 2 , 2 4 , 2 5 ) . T h e  ro u te  o f  H g  
a b s o rp t io n  d oes n o t a p p e a r to  be a  fa c to r , s in ce  b o th  
in h a la t io n  and  in g e s t io n  o f  in o rg a n ic  H g  c a n  p rodu ce  
r e n a l d isease  in  r a t s  (3 ) .  O u r  in u lin  c le a ra n c e  d a ta  c le a r ly  
re v e a l a re d u c t io n  o f  m o re  th a n  tw o fo ld  in k id n e y  f i l t r a ­
t io n  c ap a c ity  a f t e r  p la c em en t o f  d e n ta l am a lg am . B e ­
c au se  it is now  e s ta b lis h ed  th a t  la rg e  am o u n ts  o f  a m a l­
gam  H g  w i ll c o n c e n tra te  in  sh eep  a n d  m o n k e y  k id n e y  
tis su e  ( 10 , 1 1 ,3 0 ) ,  th e  c o n t in u o u s  re le a se  o f  H g  fro m  th is  
d e n ta l m a te r ia l is  th e  l i k e ly  cau se  o f  th e  m a rk e d  re d u c ­
t io n  in  in u lin  c le a ra n c e  o b se rv e d  in  o u r  e x p e r im e n ts . 
T h i s  f in d in g  is con s is ten t, w ith  re p o r ts  b y  o th e r s  th a t  a 
s in g le  dose  o f  m e rc u r ic  c h lo r id e  w i ll reduce  in u lin  c le a r ­
a n ce  by  5 9 %  in  ra ts  (1 8 ) .

T h e re  w as n o  in c re a se  in  p la sm a  u re a  c o n c e n t ra t io n  
(e v e n  th o u g h  th is  m ig h t h ave  b een  expec ted  o n  th e  b as is  
o f  d ec reased  in u lin  c le a ra n c e ) becau se  th e  d a ta  sh ow  th a t  
u re a  e x c re t io n  w as n o t red u ced , in d ic a tiv e  o f  im p a ire d  
u re a  re a b s o rp t io n . T h is  c ou ld  be  a  s e c o n d a ry  e ffe c t  due  
to  red u ced  s od ium  re a b s o rp t io n .

T h e  th re e fo ld  re d u c t io n  in  a lb u m in  e x c re t io n  th a t  w as 
o b se rv e d  w as n o t  th e  re s u lt  o f  a n  a lt e r a t io n  in  p la sm a  
a lb u m in  c o n c e n t ra t io n , w h ich  rem a in e d  u n ch ang ed . A l ­
b u m in  e x c re t io n  m ay  be in flu e n c e d  b y  a n  a lt e r a t io n  in  
th e  u lt r a f i l t r a t io n  c o e ff ic ie n t o f  th e  g lo m e ru la r  b a sem en t 
m em b ra n e  a n d / o r  a re d u c t io n  in  re n a l b lo o d  f low , w h ich  
h a s  b een  fo u n d  to  reduce  e n t r y  o f  a lb u m in  fr o m  th e  
p la sm a  in to  th e  g lo m e ru la r  f i l t r a t e  (6 ). H ow e v e r , n e ith e r  
o f  th e se  p a ram e te rs  was m e a su re d  in  th e  p re s e n t  s tu d y .

S o d iu m  lo s s  in  th e  u r in e  in c re a s e d  b y  m o re  th a n  th re e ­
fo ld  a f t e r  p la c em en t o f  d e n ta l am a lg am s , a  fin d in g  th a t  
is  in d ic a tiv e  o f  im p a ire d  tu b u la r  re a b s o rp t io n . T h is  is  a  
c h a ra c te r is t ic  fe a tu re  o f  H g  to x ic i ty  a n d  is  c on s id e re d  to  
be  th e  re s u lt  o f  th e  in te ra c t io n  o f  H g  w ith  m em b ra n e  
b o u n d  s u lfh y d ry l g roup s , w h ich  a ffe c ts  tu b u la r  c e ll m em ­
b ra n e  p e rm e a b i li t y  a n d  c e l lu la r  e n zym e  fu n c t io n  (1 5 ) .  
W e  b e lie v e  th a t  th e  in c re a sed  u r in a r y  s o d ium  e x c re t io n  
re f le c ts  a  t ru e  d ec re a se  in  tu b u la r  re a b s o rp t io n , because  
w e have  n o  e v id en ce  o f  a  c om p en sa t in g  e xch ang e  m ech ­
a n ism  o p e ra t in g  fo r  p o ta s s ium  re a b s o rp t io n  w ith  sod ium  
e x c re t io n . In  fa c t , p o ta s s ium  e x c re t io n  a ls o  g ra d u a lly  
in c re a se d , a lth o u g h  th is  in c re a se  was n o t  s ig n if ic a n t . 
R a t s  a c u te ly  e xp o sed  to  m e rc u r ic  c h lo r id e  lik ew ise  d is ­
p la y  in c re a sed  f r a c t io n a l e x c re t io n  o f  so d iu m  ( 2 , 9 ) . S o ­
d iu m  is th e  p re d om in a n t  e le c t ro ly te  e x c re te d  in  h um an  
u r in e  a n d  is a ssu m ed  to  be a re f le c t io n  o f  e xcess  sod ium  
in  th e  n o rm a l d ie t . B y  w ay  o f  c o n t ra s t , sheep  o n  lim ite d  
s o d ium  in ta k e  c h a ra c te r is t ic a l ly  e x c re te  v e ry  low  le v e ls  
o f  s od ium  re la t iv e  to  p o ta s s iu m  (4 , 8 ) a n d  th e re fo re  
p ro v id e  a  s e n s it iv e  m easu re  o f  reduced  tu b u la r  c ap a c ity  
f o r  se le c tiv e  c o n s e rv a t io n  o f  sod ium .

T h e re  w as n o  in c re a se  in  th e  u r in a ry  e x c re t io n  o f  7 - 
G T  an d  a lk a lin e  p h o sp h a ta se  a f t e r  am a lg am  p la c em en t . 
T h e s e  en zym e s  a re  lo c a ted  in  th e  b ru s h -b o rd e r  m em ­
b ra n e  o f  th e  p ro x im a l tu b u le s  a n d  have  been o b se rv e d  to  
be  s e n s it iv e  a n d  p ro lo n g ed  in d ic a to rs  o f  a cu te  H g - 
in d u ced  re n a l d am age  in  sheep  (2 3 )  a n d  ra ts  (1 6 , 17 , 2 1 ) . 
O u r  fin d in g s  a re , h ow eve r, c o n s is te n t w ith  th e  o b s e rv a ­

t io n  th a t  th e se  e n zym e  m a rk e rs  m ay  be o f  le s s  v a lu e  in  
su b a cu te  o r  lo n g - te rm  s tu d ie s  (1 7 )  a n d  w o u ld  in d ic a te  
th a t  the  c h an g e s  in  tu b u la r  re a b s o rp t io n  o f  so d iu m  th a t  
we o b se rv e d  a re  sp e c ific  e ffe c ts  o f  H g  in te ra c t io n s  w ith  
m em b ra n e  p ro te in s  (1 5 , 2 4 ) th a t  a re  in d e p e n d e n t o f  
s ig n if ic a n t  c e ll d am age . T h e  h is to lo g ic a l d a ta  c o n f i rm  
th e  e n zym e  fin d in g s . N o  g lo m e ru la r  o r  t u b u la r  ch an ges  
w e re  e v id e n t b y  lig h t  m ic ro s c o p y  a f t e r  th e  2 -m o  c ou rse  
o f  th is  s tu d y . T h i s  w o u ld  suggest t h a t  th e  c h an g es  in  
re n a l fu n c t io n  t h a t  we have  ob se rv ed  a re  n o t  due  to  a n  
a cu te  n e p h ro to x ic ity , b u t  ra th e r  a re  th e  r e s u lt  o f  s u b t le  
sub acu te  e ffe c ts  f r o m  c h ro n ic  low -d o se  H g  e xp o su re .

B a se d  o n  th e  re s u lts  o f  th is  s tu d y , w e c on c lu d e  t h a t  
e x p o su re  t o  d e n ta l am a lg am  H g , v h ich  is c o n t in u o u s ly  
re le a sed  f r o m  r o u t in e ly  u sed  “ s i lv e r ”  t o o t h  f i l l in g s , m a y  
h a v e  th e  p o t e n t ia l to  p re c ip ita te  a lt e r a t io n  in  r e n a l fu n c ­
t io n . A lth o u g h  h u m a n s  d o  n o t  u s u a lly  re c e iv e  as m a n y  
am a lg am  re s to ra t io n s  a t  on e  t im e  as h a v e  th e se  sh eep , 
d a i ly  am a lg am  H g  dose  e s t im a te s  f o r  h u m a n s  a re  n e v e r ­
th e le s s  s u b s ta n t ia l (2 9 , 3 1 ) a n d  in c re a se  in  m ag n itu d e  
w ith  th e  n u m b e r  o f  am a lg am  f i l l in g s  a n d  as a fu n c t io n  
o f  ch ew ing  fre q u e n c y  (2 8 ) .  In d iv id u a ls  w ith  12  o r  m o re  
“ s i lv e r ”  am a lg a m  f i l l in g s  c om p ris e  a  s ig n i f ic a n t  p o r t io n  
o f  th e  h u m a n  p o p u la t io n . T h u s  th e  p o s s ib i li t y  o f  a m a l­
gam  H g - in d u c e d  re n a l d y s fu n c t io n  s h o u ld  be  c o n s id e re d .
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The find ings presented here suggest that m ercury po isoning from  denta l 
am algam  may p lay  a ro le in the etio logy o j  m enta l illness. Comparisons 
between subjects with and  without am algam  showed significant differences in 
subjective reports o f m ental health . Subjects who had amalgam s removed 
reported that symptoms o f m ental illness lessened o r disappeared after 
removal. The data suggest that inorgan ic m ercury poisoning from  denta l 
amalgam  does affect the m ind and  emotions.

IN T R O D U C T IO N

M e r c u r y  P o i s o n in g  a n d  P s y c h o l o g ic a l  D i s o r d e r s

Evidence linking mercury exposure to psychological disorders has been 
accumulating over the past 60 years. Psychological symptoms of mercury 
poisoning are erethism’ (irritability, excitability, outbursts of temper and quarrel­
ing), 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.
Cases o f  M e rc u ry -in d u c e d  P syc h o lo g ic a l D isord ers

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 
Hatter syndrome.2

Mayhazati3 reported on the psychological evaluations of 6,530 Iraqi 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 o f 
Physiology, titled “ The Relationship between M e rcu r/  from  Denta l Amalgam and H ea lth .”

*1336 W . O ak Street, Fort Co llin s , C O  80521
Am e r ic a n  J o u r n a l  o f  P s y c h o t h e r a p y , V o l. X L I I I ,  N o . 4 , October 198 9
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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, 31 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 placenta 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 mentally retarded, while a report from Sweden 
identified a mother who had eaten seed treated with alkyl mercury and was 
unafTcctcd 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, 

irritability, 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 2 0  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 levels as low as 0.002 m g  H g / m 3 were sufficient to 

induce behavior change.0 Anger is a common symptom of mercury toxicity.

The evidence suggesting a relationship between psychological disorders and 

mercury poisoning led Alzheimer’s disease researchers to compare post-mortem 

brain-tissue samples of Alzheimer’s patients to a control group. They found 

elevated levels of mercury in the Alzheimer’s 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

M e rc u ry  P o iso n in g  a n d  D e n ta l A m a lg a m

Four factors led us to study the relationships among dental amalgam, 

mercury poisoning, and mental health: (1) mercury’s affinity for brain tissue, (2 ) 

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

Stock13 found that 3 Mg/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 2.1 Mg/m3 in expired air disappeared after amalgam removal.

In the United States and Europe, the maximum allowable mercury concentra­
tion is 50 Mg/m3 in the a ir.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.14,15

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 Gay14 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 Lorschneider17 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 w ith 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. H is calculations suggested 
that a mouth w ith many fillings could release up to 560 mg of mercury over 
several years. I f  the loss took place over ten years, the daily dose would be 150 
Mg., a very toxic dose.

Pleva19 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. W ith in
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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.

M e rc u ry 's  Path to  th e  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 
absorbed through the alveoli of the lungs where it passes into the blood stream 
rapidly and completely.6,20 Elemental mercury (Hg°) passes 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.21

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. Stortebecker16 found evidence that mercury vapors are 
deposited in the upper nasal part of the ethmoid region. Mercury could be 
transported 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, Stock13 measured a high concen­
tration of mercury in the olfactory lobe and frontal brain.

Eggleston et al.22 confirmed this finding in humans by performing post­
mortem analyses on various brain regions. He found higher concentrations of 
mercury in the olfactory 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.

M EYH O D
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.

S u b j e c t s

We selected 70 subjects from respondents to ads 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 males) had amalgams and 51 (30 females and 
21 males) had no dental fillings. The average age of the nonamalgam group was



22.35 compared to 23.28 for the amalgam group. The males averaged 10.1 
amalgams and the females 9.8.

M e rc u ry  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 I).

M e n ta l H e a lth  Q u e stio n n a ire s

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 questionnaire 1 (Table I I )  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 II (see Table I I I )  asked whether the respondent 
experienced emotional or psychological symptoms, such as sudden anger, depres­
sion, irritab ility , 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. w ithin 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

M e r c u r y  f r o m  D e n t a l  A m a l g a m  a n d  M e n t a l  H e a l t h  579

H a ir
M e r c u r y  1.43 
( p p m )

%
Non- D iffe r ­ S ig n ific ­

S x IL A m a leam S .D . ence ance (P I

0 .5 0 1 .13 0 .5 4 2 6 .5 % 0 .0 0 8

U r i n e
M e r c u r y  3.70 3.78 1.23
( p p b )

1.79 201% 0.0002
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IAJBLE JUL 
llEALIJULiMJESIIO.MMIREJl

N on - S ig n ific -
Qucstion Am algam  S .D .  Am algam  ancel P )

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 . 1 2 2

4. Health** 8.36 1.50 8.15 1.03 0 . 2 2 0

5. Happiness** 8.48 1.09 8 . 0 2 1.41 0.047

6 . Peace of Mind** 8 . 0 2 1.36 7.54 1.76 0.075

7. Reading

Comprehension:

Good 41 35

Average 5 1 2

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 1-1 0 , 1 0  best)

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

completed the questionnaire.

P hysical Assessm ents

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.

D a ta  A nalysis

T h e  data were analyzed by chi square, an analysis of variance, Pearson 

Correlation Coefficient, and Spearman Correlation Coefficient.

RESULTS

M e rc u ry  in  Tissues

T h e  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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IA B L E JI 1 HEALTH QUESTIONNAIRE II
Non-

Svmptoms Amalgam Amalgam Sign»fiCfiQ£C-(Bl
n=48 n=47

E M O T I O N A L  A N D M E N T A L

1. Sudden Anger 1 1 0 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

T O T A L 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 I). 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 ,23 who found higher blood-mercury levels in amalgam-bearing 

subjects, and Svare and Peterson,24 who measured a decrease in blood-mercury 

levels after amalgam removal.

M e n ta l H e a lth  Q u e stio n n a ire  /

Amalgam subjects reported being significantly less happy and having less 

peace of mind; they rated their reading comprehension as being significantly 

lower (Table I I ) .  Although not at a significant level, they rated themselves as 

being less healthy, having more stress, and being more emotional than nonamal­

gam subjects.

M e n ta l H e a lth  Q u e stio n n a ire  II

The amalgam subjects reported more emotional-distress symptoms (145%). 

They indicated significantly more episodes of sudden anger, depression, and 

irritability. Suicidal tendencies and anxiety were also found more frequently in
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the amalgam group (Tal)lc III) . 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 =  I, 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.

A m a lg a m -re m o v e d  G ro u p  R esponses

Not all 86 respondents in the w ith 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 IV ). 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. W ith in  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.

O f 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. 
Irritab ility , 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 I 

AFTER AMALGAM REMOVAL

A. Feeling Better: Yes - 67 (80%); N o  • 17 (20%)

O n  a scale of 0 %  to 100%, the subjects said they felt an average of 4 8 %  

better after removal. The 67 subjects which felt better, felt 5 9 %  better.

B. Feeling Worse: Yes - 11 (14%); N o  - 70 (86%)

Of the 11 subject who said they felt worse, 9 said they also felt better 

after removal. Some said they felt worse 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 felt worse said they felt 21 % 

worse, but said they felt 4 7 %  better on the "feeling better" question.

C. Adverse Effects: Y e s -30 (37%); N o -52 (63%)

Most adverse effects were minor, and cleared up shortly after amalgam 

removal.

D. Are vou glad vou had vour amalgams removed?

Y e s -78 (91%)

N o  - 1 (1%)

N o  Response - 7 (8%)

E. If vou had to do it again, would vou have vour amalgams removed?

Yes - 76 (88%)

N o  - 8 (9%)

N o  response - 2 (2%)

F. Did vou have any gold filling in vour mouth at the same time vou had 

amalgam fillings?

Yes - 32 (37%)

N o -50 (58%)

N o  Response - 4 (5%)

G. D o  vou crave sweets?

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

After removal: Yes - 32 (39.5%); N o  - 33 (40.7%);

Less - 16(19.8%)
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31 (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 = 1 1 ,  nonamalgarn =  2, P =  0.007) and more amalgam sub­
jects com plained of being tire d  in the m orn ing  (am algam  =  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.

D ISC U SS IO N

D e n t a l  A m a l g a m  a n d  M e r c u r y  T o x i c i t y

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.22

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 irritab ility , depression, fatigue, suicidal thoughts, anxiety, sudden 
anger, fear, nervousness, and memory loss than subjects without amalgam.

I f  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 elim i­
nated after amalgam removal w ith in an average of 10 months.

M e rc u ry  a n d  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, irritab ility , 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.

M e rc u ry a n d  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’s ability 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.

M e rc u ry  a n d  M e m o ry

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’s reading comprehension had 
improved since 1971—a time of decreasing dental caries in children.25

M e rc u ry  a n d  P re-m enstrua! S yn d ro m e

In this study women with amalgams reported significantly more menstrual 
difficulties than those without (amalgam =  16, nonamalgarn =  10; P =  0.09). 
O f 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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M e rc u ry  a n d  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.

S U M M A R Y

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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T H E  M E R C U R Y  
IN  Y O U R  M O U T H

Press that he'd recommend amal­gam removal for people who have illnesses with no known cause. “I’d say, Take them out. You have noth­ing to lose,’ " Beaudette was quoted as saying.Faced with growing public con­cern, die National Institute of Dental Research (NIDR) is reluctandy dis­cussing a large-scale investigation to look for a link between dental amal­gam and assorted health problems. “We're not convinced we neec a na­tionwide epidemiologic study,” says Dr. Joyce Reese, an NIDR health scientist administrator. “We have no evidence dial amalgam is a healdi threat But we want answers that will put this issue to rest”
A running battleThe current skirmish is only the latest in what’s come to be known as die Amalgam Wars. Amalgam drew fire in 1979, when University of Iowa researchers, using sensitive new measurement techniques, found that chewing releases tiny amounts of mercury vapor from fillings. This ran counter to die prevaib'ng belief that no vapor escapes once amalgam has hardened, and scientists began to take a closer look. They found— in some but not all studies—diat people with amalgam Gllings had more mercury in their blood and urine dian did those without, and that the levels seemed to correlate with the size and number of fillings. Further, a few autopsy studies showed more mercury in the brain tissue of people with amalgams. These suggestions that mercury lib­erated from fillings finds its way into

You can 
avoid 

amalgam 
fillings or 

even replace 
the ones you 

have. But 
should you?

L ast December, when die popular CBSTV show “60 Minutes" suggested that the mercury in den­tal fillings is a perilous poison, thou­sands of viewers besieged their den­tists about having their amalgams removed. Switchboards lit up at state dental societies, dental schools, and the American Dental Associa­tion (ADA). Groups opposed to den­tal amalgam were inundated with in­quiries. And two New Mexico state legislators were moved to introduce a bill banning amalgam fillings.The fear raised by the "(50 Min­utes” report is understandable. Af­ter all, dental amalgam is an intimate part of the American experience. Each year in die U. S., up to 100 million of the silver-colored fillings are used to restore decayed teeth. Almost half of each filling is mer­cury, which is combined with silver, tin, and other metals. If amalgam does cause ills ranging from mi­graines io multiple sclerosis, a pos­sibility “60 Minutes" left wide open, the vast majority of the population is at risk.Spinoffs from the “60 Minutes" program—local TV shows, radio in­terviews, newpaper articles—have kept public anxiety high. Local chapters of the grass-roots support group DAMS (for Dental Amalgam Mercury Syndrome) report that re­quests for information have contin­ued. months alter the network show.Some jiatients contacting their dentists may have their worries con­firmed. Dr. Ijouis Beaudette, presi­dent of the Vermont State Dental Society, told the Burlington Free

body tissues became ammunition for amalgam foes.It has long been known that mer­cury vapor can have toxic effects, particularly on die brain and nervous system. Exposed to high mercury levels for long periods, workers in diermometer factories and else­where have experienced severe tremors, confusion, vision and speech problems, and inflamed gums. Exposure to lower levels can cause weakness, fatigue, minor tremors, and other symptoms.The question in the amalgam de­bate is whedier the minute amount of mercury vapor thought to ema­nate from fillings has any health ef­fect at all.
A tala of six sheapLate last year it appeared a smok­ing mm. had been found. Research­es at the University of Calgary in Alberta, Canada, placed 12 amalgam fillings in each of six sheep. Within two months, they reported, the test animals had lost 60 percent of kid­ney function, while two control sheep had lost none. The “60 Min­utes" segment showed a seemingly alarming X-ray of a sheep’s mercury- laced digestive tract while reporting on the study uncritically.However, experts in biochemistry, toxicology, and veterinary medicine have been highly critical of the study. The first problem, say critics, is that sheep are an inappropriate model Sheep have large, Cat teeth that wear down and erupt anew. They are ruminants: They chew, swallow, and rechew their food 15 hours a day. And their diet of grass and grains is fairly abrasive. Those factors alone would cause dental fill­ings to erode and be swallowed in bits and pieces by the animaL But there’s yet another factor The amal­gam placed in the sheep contained a higher proportion of mercury than that used 'n humans, giving it a softer, wetter consistency, like cake mix with too much water.As a result, says one expert, when a sheep with radioactive amalgams was placed in a scanner, its gastro­intestinal tract “lit up like a Christ­mas tree." The sheep were rapidly swallowing their fillings. But no one contends that people swallow fillings; die concern is over inhaled mercury vapor, not ingested mercury.Moreover, exoerts doubt whether the sheep experienced any kidney damage at all. The changes reported in the animals’ renal function were just the opposite of what happens

316 CONSUMER REPORTS MAY 1991



when kidneys are impaired, says Dr. Richard Malvin, a University of Michigan specialist in renal physiol­ogy who served on an ADA panel that reviewed the sheep study. For instance, damage to the kidney’s fil­tering system typically causes blood levels of urea, a waste product, to rise. Instead, those levels fell, con­tradicting the researchers' claim of kidney damage.More relevant to the issue of health effects on people are several recent population studies. In one, dentists with abnormally high con­centrations of urinary mercury—at­tributable to occupational expo­sure—showed no evidence of kidney impairment on several key measures of renal function. Another study, which appeared in the March issue of the Journal of the American Den­tal Association, examined the claim that dental amalgam interferes with immune function. The researchers found that subjects with dental fill­ings had the same number of dis­ease-fighting white blood cells as people who were amalgam-free. Similarly, a Swedish researcher found no differences between amal­gam and nonamalgarn groups in measures used to assess immune- system health, liver and kidney function, and skeletal-muscle status.Finally, a study of 1024 Swedish women looked at the prevalence of 30 symptoms often claimed to reflect toxic effects of amalgam, including fatigue, dizziness, irritability, and hack pain. Women widi more than 20 fillings were no more likely to complain of these symptoms than women with few or no amalgams.In fact, the only documented health effect associated with amal­gams is the rare case of mercury al­lergy, thought to affect fewer than one in a million people. An allergic reaction to amalgam usually includes local rashes and swelling of the mouth, face, or neck area, and often improves without intervention.
Crunching the numbersA major focus in the amalgam de­bate has been just how much mer­cury we get from our fillings. That’s critical because "dose makes the poison," says toxicologist N. Karle Mottet, a professor of pathology and environmental health at the Univer­sity of Washington School of Medi­cine. Usually harmless substances needed for survival—like vitamin A—can be toxic in very large doses, while known poisons are often harmless in tiny amounts. 
CONSUMER REPORTS MAY 1991

Early estimates of our daily mer­cury dose from amalgams, based on Die amount of vapor measured in die mouths of volunteers after vigorous gum-chewing, were alarmingly high. But diey failed to account for real- life conditions that limit the actual dose—for instance, die amount of nose-breadiing as opposed to moudi breadiing, and die length of time spent chewing each day.Standards set by the Occupadonal Safety and Health Administradon es­timate die mercury-vapor concentra- don to which even the most sensi- dve workers can be chronically ex­posed widiout suffering adverse ef­fects. Under OSHA guidelines, the maximum “safe" occupadonal dose approximates roughly 300 to 500 mi- crograms per day. depending on physical acdvity. Current esdmates predict diat people widi a moderate to large number of fillings are ex­posed to 1 to 3 micrograms of mer­cury vapor daily, or barely 1 percent of die dose considered safe.Our exposure to mercury from dental amalgams is also less than our exposure from foods such as tuna and swordfish, which contain methyl mercury, a more toxic form.Most important, amalgams con­tribute far less mercury to our total body burden—as estimated by blood and urine levels and confirmed in autopsies—than the levels at which toxic effects are seen. For instance, die lowest level al which neurologic symptoms (tremors, muscle weak­ness, fadgue) have been noted is 100

micrograms of urinary mercury per gram of urinary creatinine. Effects not nodceable to die individual, such as a slowdown in the speed of nerve conducdon, have appeared between 25 and 100 micrograms of mercury per gram of creatinine. By contrast, very extensive amalgam restoradons are associated with a maximum lev el of only 4 micrograms of mercury per gram of creadnine (see die chart on page 318).“From all the studies 1 know, most people who aren't occupadonally ex­posed just don’t have a body burden of mercury associated with adverse health effects," says University of Washington toxicologist Mottet. Environmental-health experts recog­nize diat suscepdbility to toxic ef­fects varies among individuals and that some groups are more sensidve dian odicrs. Nevertheless, there’s no evidence that even potentially vul­nerable populadons, such as preg­nant women and young children, are at any risk from the low levels of mercury vapor from amalgams.If you want to check your own mercury status, your doctor can run mercuiy tests. Blood tests measure recent exposure and look for signs of toxicity, such as liver or kidney impairment. A 24-hour urine test shows chronic exposure, the type that would be associated with inhal­ing mercury vapor from amalgams. Urine levels above 25 micrograms per gram of creadnine may indicate mercury poisoning. Levels below 25 micrograms have not been associ-

Verboten in Germany?“60 Minutes” somberly reported that legislation In Germany to ban amalgam would be “passed within the year." But the Institute of German Dentists says no such law is even pending.

Bannetut̂ aint

WHY NOT IN FILLINGS?
Last summer, die U.S. Environmental Pro- tecdon Agency banned mercury from inte­rior latex paints after finding dangerously high levels of mercury vapor in a few re- cendy painted homes. That scare has passed, thanks to good compliance widi the new reguladon (see the report on latex paints, page 335). But amalgam oppo­nents—a small but vocal group of scien- dsts, dendsts, and grass-roots organizers— have seized upon the episode as support for their claims. Why put somediing in our mouths that's harmful in our homes, they argue.The reason is diat dose makes die differ­ence The Government acdon followed an incident in which a four-year-old Michigan boy developed acrodynia, a rare form of

mercury poisoning marked by rapid heart­beat, profuse sweating, peeling skin, and severe pain. The illness was tracked to fumes from mercury-containing latex paint, used in die boy's house 10 days before. A subsequent study found that people living in rccendy painted homes had urine mer­cury levels as high as 118 micrograms of mercury per gram of creadnine.Symptoms from inhaled mercury vapor can begin at about die 100-microgram level, and die risk grows with increasing expo­sure. (See the chart on page 318.) By com­parison, urine mercury levels attributable to extensive amalgam fillings top out at 4 micrograms of mercury per gram of cread­nine, far below the levels linked to overt symptoms or subtle subclinical changes.
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Body basics Given low doses, the human body can rid itself of toxic agents such as mercury or render them harmless.

ated with any adverse effects, notice­able or otherwise.
Prospecting for disoasosLacking a sound scientific foot­hold, and-amalgamists have none­theless come up with diagnostic measures other than blood and urine tests to convince patients to part with their fillings. One is the symptom questionnaire, a lengthy list of in­quiries about skin problems, diges­tion, blood diseases, depression, in­somnia, and other difficulties. Al­most any symptom may be amal­

gam-related, say some dentists, “be­cause mercury goes to all tissues and organs,"A favorite diagnostic tool in the 1980s was a skin patch test for mer­cury allergy or “hypersensitivity." Besides binning the distinction be­tween allergy—a specific immune reaction—and mercury poisoning, tlie test used a highly irritating dose of mercuric chloride. “It's like scratching your arm with a nail and concluding you’re sensitive to nails,” says Dr. Robert Baratz, an authority on the amalgam issue.

EFFECTS OF MERCURfVAPOR
The risk from mercury vapor depends on the amount and duration of exposure to it. A person's chronic exposure from all sources is reflected in the concentration of mercury excreted in the urine. If a problem is suspected, physicians can order a standard test for uri­nary mercury, with results expressed in micrograms ot mercury per gram of creatinine. The chart below, also expressed in the same urinary measurement, provides an approximate gauge of typical health effects associated with various mercury levels.

Mercury level

1000 L ■Pronounced symptoms■ Kidney inflammation■ Swollen gums H Pronounced tremor andnervous-system disturbances
5 0 0 1 .;=!

100 I

25

Mild to moderate symptomsB liritability, depression, memory loss, minor tremor, and other nervous-system disturbances B Early signs of disturbed kidney function
• Subtle changes on some tests, but no overt symptomsB Decreased response on tests for nerve conduction, brain-wave activity, and verbal skills B Early indication of tremcr on testing

No known health effects

Upper limit of urinary mercury attributed to extensive amalgam fillings

Then canic the mercury-vapor de­tector, still widely used and also fea­tured in the “60 Minutes" re|X)rt, lending an aura of “science" to the measurement of mercury vapor in the mouth. The detector is designed to measure mercury fumes in the workplace, not in the mouth. Used in the mouth, it sucks up a small volume of air and multiplies the mercury level to estimate the amount present in a cubic meter of air. Thai allows dentists to compare the amount of mercury detected in a patient’s mouth with permissible ievels in die workplace. 'Die results are usually alarming.However, so are the (laws in this test. For one tiling, the measure­ment is typically taken after 10 min­utes of chewing, which maximizes tlie release of mercury vapor. But people chew only a few hours a day, at most, and inhale only a fraction of the vapor that’s formed. Further, by measuring die air directly over a fill­ing, the technique overestimates die mercury vapor in the rest of die moudi—an error that dien becomes muldplied.One thing amalgam opponents have gauged correctly is the power of speculation. Anyone with a chronic, baffling illness, such as rheumatoid arthrids or muldple sclerosis, could hardly ignore the possibility that mercury might be die key to the problem—or resist die hope that a simple cure was now possible. Others are worried that even the low levels released by amalgams might be hazardous in some way. Such speculation is be­hind die efforts of activists in Michi­gan, Illinois, and other states to pass informed-consent laws. The legislation would require dentists to inform patients of the possible haz­ards of mercury fillings, and to dis­cuss alternatives to amalgam. Tlie ADA opposes the laws because in­formed consent presumes the pres­ence of risk. A risk from amalgam hasn’t been demonstrated, even in pregnancy.Aldiough severe birth defects have occurred in cases of mediyl mercury poisoning, none have been attributed to mercury 'vapor, espe­cially at die low levels associated with amalgam. A study of 30,000 female dental assistants and the wives of 29,000 dentists, divided into high- and low-mercury exposure groups, found no difference between die two groups in die incidence of miscarriage or of birdi defects in their offspring.
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Hul what about the dramatic re­coveries reported by some people with migraines, multiple sclerosis, or other disorders after having their amalgams removed?
Recoveries reconsidered‘Ten anecdotes don’t make one good experiment," notes University of Michigan physiologist Malvin. “'riiroughoul history people have tried terrible ‘cures’ based on anec­dote, from laetrile to bee stings.’’ What appears to be a positive re­sponse to removing amalgams may actually be a placebo effect or spon­taneous improvement in the course of the disease. Both are common in multiple sclerosis, rheumatoid ar­thritis, and other illnesses blamed on amalgam. Spontaneous remission of symptoms may sometimes last for several months or even years.Some testimonials are suspect be­cause tlie symptoms said to disap- pear are unrelated to any known ef­fects of mercury poisoning. Oilier symptoms pinned on dental fillings, such as weakness, weight loss, and emotional changes, are indistin­guishable from those of depression or other illnesses. And some claims—such as the woman crippled by multiple sclerosis who went dancing tlie night after her amal­gams came out (featured on the "60 Minutes” segment)—are downright implausible. If a person regularly takes in more mercury than the body can excrete, die level in dssues increases slowly over time until symptoms of toxicity appear. Con­versely, mercury is also eliminated from the body slowly, so it would take several mondis for symptoms to disappear. An overnight recovery indicates diat something other than mercury was involved.Notably absent among sucli testi­monials (and from "60 Minutes") are the stories of coundess people

wlio’ve had their fillings out to 110 avail. Recently, an Iowa dentist was barred from practice for five years for advising a woman with multiple sclerosis to have her amalgams re­moved. Unable to pay $9000 to re­place them with porcelain and gold, the woman had all her teeth ex­tracted and replaced with dentures. A month later her illness worsened and she was hospitalized.Ur. Thomas W. Clarkson, director of the Environmental Health Sci­ences Center at the University of Rochester, New York, and a leading authority on mercury toxicity, says the possibility that some people are unusually susceptible to the mercury in amalgams remains speculation. "Tliere are diseases without any known cause, and it has to be left at dial. To say that mercury is die cause of these diseases isn’t reason­able. There’s just not enough evi­dence for it.”
Eyeing the optionsThe arguments in the amalgam debate come down to two opposing demands. Critics of amalgam want proof, that it’s safe; supporters want proof that there’s a genuine hazard.Tlie ADA and other proponents are hoping a major study like the one envisioned by the National In­stitute of Dental Research will give a scientific stamp to their vast and positive experience with amalgam. But ultimately, “we can’t prove any­thing is absolutely safe, not even drinking water,” says Dr. John Stamm, dean of the University of North Carolina dental school in Chapel Hill.Amalgam opponents view that un­certainty as an unacceptable risk. But all risks have to be measured against die alternatives. Amalgam has held sway for more tiian a cen­tury because it’s strong and durable, able to withstand the tremendous

pressures of chewing and grinding. It’s also easy to place, relatively in­expensive, and has properties that protect against further decay.'Die main alternative to amalgams are composite resin lillings—tooth- colored plastic materials that score high 011 cosmetic appeal. Although fine for front teeth, composites placed in back molars are slowly eroded by a combination of chewing stress and certain substances in food. Composites are also difficult to place precisely, and a poor fit can leave room for decay-producing bac­teria. Newer formulations that chemically bond the composite to tooth enamel may overcome those problems, but the materials haven’t been perfected. Composite fillings have been in only limited use for much of the last 20 years, and net enough experience has accumulated to assess whether long-term health problems may surface, according to Dr. J. Rodway Mackert Jr., associate professor of dental materials at the Medical College of Georgia.Other amalgam alternatives in­clude gold, which is very durable, and ceramic, which has a good ap pearance. However, both are expen­sive and have other drawbacks. (See tlie chart below.)Removing amalgam in favor of an alternative material can be a risk in itself. With large fillings, the pro­cess can damage tooth structure and may injure tlie nerve, requiring a root-canal procedure. CU’s dental advisors believe that, at present, tlie alternatives don’t measure up. Given their solid track record and a risk that's still conjecture, amalgam fill­ings are still your best bet ■
Reprints of this report will be avail­
able in bulk quantity. For informa­
tion and prices, write CU Reprints 
Dept., 101 Truman Ave., Yonkers, 
N.Y. 10703-1057.

Cavities: not yet extinct Despite great strides in prevention during the past two decades, half of all American schoolchildren still get cavities. The relatively low cost of amalgam fillings keeps dental care affordable for many families.

DENTAL FILLINGS COMPARE
Cost
per
filling □

Typical
lifespan
(years)

Visits 
to Install

Matches 
tooth color

Resistant 
to wear

Risk of 
fracture

Increased 
risk of 
recurrent 
decay GO

Amalgam $51 10-20 1 No Yes Medium No

Composifo 64 3-10 EE) 1 Yes No Medium Yes

Ceramic 404 10 fi cr more Yes Y e s 0 High Yes

Gold 361 20 or mor6 2 cr more No Yes Low NO

m From CIGNA, national ave ago charges lor two-scriace t ilings [Tj Based on limited data; lifespan ol more than 5 years applies to small hti>ng$ onty
(3 Dilhcultj ol achieving precise t>t can leave room ler re-entry ol decay-producing Pactena. 0  Havness ol some ceramics tends to near do*n cppos ng toolh.
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P O S I T I O N S

* b y  P .L  F a n , P h D

Safety of amalgam
Current analysis of scientific information indicates that 

amalgam restorations are safe

T he trituration of mercury with an alloy for dental amalgam produces results in an amalgam restorative material (hat has a long-proven clinical performance record.The formation of mercury-silver (gam­ma one) and rr.ercury-tin (gamma two) phases are described in detail in dental materials textbooks. With the use of sen­sitive analytical instrumentation, investi­gators have reported that there were detectable nanogram amounts of mercury vapor in expired air of subjects after chewing.This has stimulated extensive investiga­tions and review of the safety of dental amalgam. This paper summarizes the positions on the safety of dental amalgam. It also discusses the Food and Drug Ad­ministration regulations on medical and dental devices used for diagnostic purposes.
L it e r a t u r e  r e v i e w s

In 1982 a review by Bauer and First concluded that, "The use of mercury in dental amalgam is relatively safe. The potential for mercurial poisoning exists. However, its occurrence is negligible."Of concern to the dental patient and personnel is the occurrence of mercurial hypersensitivity, the allergic response to mercury in amalgam restorations and from restorative procedures. Since the allergic reaction is self-limiting, it may be necessary for the dentist only to be aware of its symptoms for an adequate diagnosis and palliative treatment."'In 1987, Enwonwu. in a critical review of the literature on the potential hazards of use of mercury in dentistry, concluded that "while there is consistent evidence indicating release of mercury vapor from the restorations during chewing, tooth brushing, and other oral activities, proof

of a casual link of this specific source olf the heavy metal to any major human health problem is lacking."2
A D A

In 1983, the American Dental Associa­tion published a summary of scientific in­formation then available.2 l! stated:“There is no recorded scientific evidence of mercury vapor toxicity resulting from (10 ng/min) of mercury vapor. Further, none of these measured amounts of released mercury have been documented as being associated with various diseases or medical conditions, or both.“Furthermore, and it is most significant to note that there is no documented scien­tific evidence to suggest that dentists and dental office personnel, who are exposed to much greater amounts of mercury vapor, have a greater incidence of certain medical conditions or higher mortality rates as compared with (he general population.”The report also stated “the association wishes to emphasize that, except in in­dividuals sensitive to mercury, there is no reason why a patient should seek to have amalgam restorations (silver fillings) removed. Indeed, the effect of such t  pro­cedure and further restorative operations could be detrimental to the patient's oral health, including the unnecessary loss of teeth, and cannot be justified."

mD r . F a n  is  a s s o c ia t e  s e c r e t a r y . A m e r ic a n  
D e n t a l  A s s o c i a t io n  s  C o u n c i l  o n  D e n t a l  
M a t e r i a ls .  I n s t r u m e n t s  a n d  E q u ip m e n t .

Another report from the ADA4 in 1984 considered the utilization and safety of patch testing for sensitivity to mercury and concluded that "patch tests for mer­cury. . .are not to be used indiscriminate­ly for all patients.. .the validity of the patch test results and the suggested inter­pretation of the monitored patient reac­tions have not been well documented.”The report also stated that “a medical history of the patient and consideration of the benefit-to-risk should be included in the professional judgment on the use of patch tests. The decision rests with the dentist.
When a patch test is indicated, the in­formed consent of the patient should be obtained. Patch tests should only be per­formed by a professional trained in the ad­ministration and interpretation of these tests. Referral to physicians, such as allergists or dermatologists, who special­ize in this testing ic strongly recommend­ed."The ADA House of Delegates in 1986 passed a resolution on the use of amalgam as restorative material.5 The resolution stated:"Resolved that based on current docu­mented scientific research, the conclu­sions of conferences and symposiums on the biocompatibility of metallic restor­ative material, and upon joint reports of the Council on Dental Materials. In­struments and Equipment and the Coun­cil on Dental Therapeutics of the Associa­tion. the continued use of dental amalgam as a restorative material does not pose a health hazard to the non-allergic patient, and be it further resolved that to advocate to a patient or the public the removal of clinically serviceable dental amalgam restorations solely to substitute a material that docs not contain mercury is unwar­ranted and violates the ADA Principles
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of Ethics and Code of Professional Con­duct. and be it further resolved that in those instances where state dental boards initiate proceedings on this question that the ADA cooperate in such proceedings by making available scientific personnel as expert witnesses.”
N ID R

The National Institute of Dental Re­search (NIDR), in 1984, sponsored a workshop on biocompatibility of metals in dentistry.6’10 The goal was to review existing scientific evidence and literature. about metaJs used in dentistry and to pin­point areas of interest or concern that warrant further research. The question as to whether the small levels of mercury released from amalgam surfaces can pose a possible risk for patients with amalgam restorations was also considered.The summary on the workshop stated:.“Studies have demonstrated that pa­tients are exposed to mercury vapor when amalgams are placed as a restoration, when existing amalgams are removed, and during chewing.“Some studies suggest that Mood levels of mercury are elevated in panels dur­ing these procedures and that the levels are correlated with the number of amal­gams and the occluding surface area. Other studies hive shown no difference in blood levels In patients with and without amalgam restorations. Additional studies in this area are required to more accurately assess the possible risk to patients.
"Health hazards of blood mercury levels associated with dental amalgams have not been documented. It is difficult, there­fore. to interpret the relevance of blood and urine levels of mercury that are observed after placement or removal of amalgams, and chewing on amalgam sur­faces. In addition, the distribution of mer­cury into body tissues is highly vari able and there appears to be little correlation between levels in urine, blood or hair, and toxic effects."The summary c'so addressed the con­sideration of rare occurrences of possible allergic reaction to mercury and stites that “although cases of allergy to mercury have been reported in the literature, the prevalence of mercury allergy is esti­mated to be less than I percent.“In patients with a history or clinical symptoms (or both) of mercury allergy, patch testing may be indicated to confirm

the allergy. Because of the infrequency of reports of mercury allergy, it is not recommended that patients be tested routinely for sensitivity.“When patch testing is indicated, it is recommended that the patient be referred to a professional trained in (he administra­tion and interpretation of the test ”, The conclusion of the workshop is stated in the summary: “On the basis of (he information presented in this workshop, there is no documented evidence for recommending the discon­tinuation of the use of dental amalgams as a restorative material in dentistry. Ad­ditionally. the removal of dental amalgam can be recommended only in those pa­tients who have a true hypersensitivity to mercury or other constituents.”
U S P H S

The United States Public Health Ser­vice (USPHS). in 1984, issued a state­ment on the safety of dental amalgam." The statement, signed by the Assistant Surgeon General. Dr. Robert E. Mecklenburg, put forth the position that “Research on dental amalgam, as well as the total range of dental restorative materials used in the United States and accepted by the U.S. Food and Drug Ad­ministration and the American Dental Association's Council on Dental Materials, indicates no potential harm to the vast majority of dental patients receiv­ing amalgam fillings."Additionally, no evidence exists to in­dicate that the health of individuals oc­cupationally exposed to dental amalgams (demists, dental hygienists, dental assistants) is compromised where ap­proved materials and methods are cons­cientiously employed.
“As with any substance, die rare possibility of individual allergy coes ex­ist# However, individuals suspected of having suclt allergies may receive skin tests and. where necessary appropriate dental treatment alternatives can then be selected.“Individuals should not seek replace­ment of amalgam fillings with alternate materials based on a fear of harm. To do so would result in unnecessary expen­ditures. Providers of dental care should be familiar with accurate scientific literature as well as the actions and recommendations of representative pro­fessional organizations, such as the American Dental Association, regarding

dental restorative materials, and should not discontinue appropriate use of dental amalgam.”
N M S S

The use of amalgam as a restorative material has been implicated by some as the cause of a number of medical prob­lems such as neurological diseases and more specifically, multiple sclerosis (MS).In response to this specific implication, the National Multiple Sclerosis Sociery (NMSS) issued a memorandum in 1983 to refute this implication." The memoran­dum said:"A review of the literature reveals that the question of mercury toxicity from silver fillings was raised in Europe in the mid-1960s by a Swiss neurologist. Ernst Baasch. However, later publications from the same area and during the same decide show the seemingly contradictory recom­mendation for the use of mercury as part of a salve compound to treat MS cutaneously."(This indicates the complex and in­conclusive nature of these claims, and the difficulties faced when evaluating the theories which abound, concerning the causes of. and treatments for. multiple sclerosis.)"There has been a related suggestion that a combination of gold and silver fill­ings in contact with saliva can create an ‘electrogalvanic current' which adversely affects the cells of the body, causing neurological dysfunction. This claim is also questionable, as there are vast numbers of people with mixed dental metals, and there is nc documentation of any adverse effects.
"Although the claim that removal of silver amalgam and replacement with alternative dental materials will alleviate the symptoms or cure neurological disease is based partly on the known tox­icity of heavy metals, the toxic effects of mercury absorption occur only when this agent is in the form of elementary mer­cury vapor or as mercury compound dusts. The 'occasional incidental swallow­ing of metallic mercury is without harm' (Merck Index, 1976)."If indeed there was a connection be­tween silver amalgam dental fillings and multiple sclerosis, one migh: observe a much higher incidence of MS among the professional dental community, as well as
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among those who assist dentists. 'I hcsc individuals deal with mercury in its more elemental form and theoretically are ex­posed to greater risk."There is no indication that a higher incidence of MS exists among this specialized group. In addition, the in­cidence of multiple . .icrosis has been documented in the literature long before modern techniques of dentistry were developed and thus it wouid be impossible to implicate dental amalgam in any of those cases.“Several other factors need to be seriously appraised in relation to this therapeutic claim. First, there is a placebo response as high as 70 percent in patients with multiple sclerosis which makes defining the basis for improvement in any individual patient impossible unless sub­ject of rigorously controlled trials."Second, while the effect of stress on the clinical course of multiple sclerosis can never be predicted in any specific in­stance. it is die consensus of experienced physicians that avoidance of unnecessary physical or emotional stress is an impor­tant consiaeration in maintaining optimal function. Such stress includes un­necessary surgery and anesthesia."Finallv this therapeutic claim for multiple sc.crosis involves economic im­plications, in terms of expense to the pa­tient and great profit to (he dentist."In evaluating this treatment, patients should recognize all of these issues and are advisee to consult their physician before pursuing this dental therapy. It is the advice of the National Medical Ad­visory Board that replacement of silver amalgam fillings cannot be recommended for the treatment of multiple sclerosis."
C o n s u m e r s  U n io n

The Consumers Union investigated "the mercury scare" and reported its find­ings in a 1986 article.13Its reporter visited a dental office and after undergoing a saliva test and a test for mercury vapor emission after chew­ing. was advised to have the fillings out by 9 o'clock that night at a cost of S580. The reporter then visited the office of Consumer Union’s chief medical consul­tant and provided a blood sample and a urine sample for mercury testing.The acidity of the saliva was also tested. The reporter also consulted with Dr. Clarkson of the University of Rochester School of Medicine, who is one of the

world's-leading authorities on mercury toxicity.When the reporter notified Dr. Clarkson of the test results, the adv.ee from Dr. Clarkson was that the reporter should hold on to his 5580. The Con­sumers Union's view is stated in the arti-. cle as "dentists who purport to treat health problems by ripping out fillings are putting their own economic interests ahead of their patients' welfare."Amalgam has been used for more than 150 years. Except for a few people with a genuine allergy to mercury, Consumers Union knows of no one who has been harmed by them. There is little danger of the U.S. becoming a nation of Mad Hat­ters."
FD A

The use of mercury vapor analysers or galvanic current meters as diagnostic devices for toxicity or allergy would place these items under the categories of medical and dental devices.Government regulations require that medical and dental devices need to be ap­proved for marketing before they are com­mercially available. The agency respon­sible for approving these devices is the Center for Devices and Radiological Health, Food and Drug Administration.This agency can remove unapproved medical and dental devices from the market. This has been the case for an amalgameter.
C o n c l u s i o n s

The current analysis of scientific infor­mation indicates that amalgam restora­tions are safe. Exceptions may be the rare individuals who are allergic to mercury.The incidence of mercury allergy is so rare (hat a percentage number cannot be assigned to its occurrence in the general public. Routine allergic testing to mercury should not be performed. If an allergy test is to be considered, the administration and interpretation by a professional train­ed in these areas arc recommended.
There is no scientific basis to consider mercury from amalgam restoration is a causative factor for medical problems, especially neurologic diseases such as multiple sclerosis.Apart from demonstrated allergic reac­tions. there is no reason for patients to have amalgam restorations removed. The practitioner should be aware (hat

diagnostic systems are regulated by the 'Food and Drug Administration.
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FDA Panel Considers Safety of Dental Amalgams

FDA’s Dental Devices Panel mot today to discuss recent research and

patient case reports- related to the possible hazards associated with dental

ar&lgajn fillings. The panel was asked to address whether the mercury 1n

amalgam fillings can posa a risk to patients and to advise the agency on the

types of studies needed to further assess the safety of these devices.

The following may be used to respond to questions.

Several clinicians, patients, researchers, manufacturers and

organizations. Including the American Dental Association and the National

Institute for Dental Research, expressed their views on possible hazards and

research needs 1n thU area. The panel reviewed recent animal studies and

human case reports which have raised questions about the continued use of

these devices. «r'

The panel concluded that none of the data.presented shows & direct

hazard to humans from dental amalgams. However, the panel agreed that the
■ i

studies presented did raise questions that warrant further research. The
i

panel recommended that FDA establish a special working group to identify the 

kinds of animal and human studies needed to answer the question of amalgam 

safety. This group would work in collaboration with other research 

organizations such as the National Institute for Dental Research.

The panel's recommendations are not binding, but FDA will take them 

under consideration. FDA agrees with the pane} that additional research 1s

-HOSE- •*
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needed to resolve unanswered questions about amalgam safety. In the months

to coma, FDA will decide on the best means of assuring that this research is 

undertaken.
In tho meantime, FOA duos not advise that Individuals ask dentists to 

remove their amalgams. FDA agrees with tho advisory panel that there 1s no 

valid data to demonstrate clinical harm to patients from amalgams, or that 

having them removed will prevent adverse health effects or reverse the 

course of existing diseases.

Dental amalgams, a mixture of sliver and mercury, have been used for 

over 150 years. The mercury allows the amalgam to flow smoothly Into the 

dental cavity. This material 1s Ideal for cavities because 1t adheres 

tightly to the cavity, sets up hard and resists abrasion.
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DATE: May 3, 1991
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While in 
Session: 

P.O. Box V 
<Jur)2au, Alaska 

99811 
(907)465-2679

TO
Interim: 

165 E. Parks 
Highway 

Wasllla, Alaska 
99687 

(907)373-2878

FROM

DATE

Senate
District

RE

S e n a t o r  C u r t  M e n a r d

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. Please find attached 
additional information for the committee packets.

1. Letter of support: Alaska Pharmaceutical 
Association

2. "Seniors: More drug use, more adverse
reactions" Senior Voice, April 1990

3. Letter of support for 1990 bill [HB 508]: Legal 
counsel for Medco Containment Services

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

5. Research dated January 26, 1990

6. Research dated February 6, 1990

7. Suggested amendments to SB 125

WE SUPPORT

MADE IN 
ALASKA
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Highway 

Wasllla, Alaska 
99687 

(907)373-2878

DATE:

RE:

Senate
District

A l a s k a  S t a t e  L e g i s l a t u r e

S e n a t o r  C u r t  M e n a r d

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

Senator Curt Menard

March 7, 1991

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. we SUPPORT



A M E N D M  E  N T

7-LS0713VU
Bannister
03/22/91

OFFERED IN THE SENATE 

TO: SB 125

“"Page I, line 5:

Following "that":

Insen "regularly" 

Following "drugs":

Delete "into"

Insen "to consumers in"

BY SENATOR MENARD

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:

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

^P age  3, line 5:

Delete "other than a nonprescription drug"

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