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tromagneti
 Fields (EMF): fa
tors along with mer
ury's highvolatility and extreme toxi
ity in signi�
ant exposure levels and oral e�e
ts from amal-gam �llings.B. Windham (Ed.)Having dissimilar metals in the teeth (e.g.-amalgam, or gold and mer
ury, or stainless steel andmer
ury) 
auses galvani
 a
tion, ele
tri
al 
urrents, and mu
h higher mer
ury vapor levels and levelsin oral tissues. (1-11, 30) The amount of mer
ury released into saliva has been found by large studiesto be about 1.5 to 1.9 mi
rograms per liter for ea
h additional amalgam �lling (26). The amountof mer
ury released by a gold alloy bridge over amalgam over a 10 year period was measured to beapprox. 101 milligrams (mg)(60% of total) or 30 mi
rograms (�g) per day (7), and other studies havefound similar results (4). Average mer
ury levels in gum tissue near amalgam �llings are about 200ppm, and are the result of 
ow of mer
ury into the mu
ous membrane be
ause of galvani
 
urrentswith the mu
ous membrane serving as 
athode and amalgam metals as anode (1-4). Con
entrationsof mer
ury in oral mu
osa for a population of patients with 6 or more amalgam �llings taken duringoral surgery were 20 times the level of 
ontrols (14), and levels in root tips of 41 ppm (5). Amalgamalso releases signi�
ant amounts of silver, tin, and 
opper whi
h also have toxi
 e�e
ts, with organi
tin 
ompounds formed in the body being even more neurotoxi
 than inorgani
 mer
ury. Amalgam
ontaining zin
 produ
ed higher galvani
 
urrents (3b).Mer
ury and other metals a

umulate in the oral 
avity in �broblasts, ma
rophages, and multin-u
lear giant 
ells of 
onne
tive tissue, in blood vessel walls, along nerve sheath �bres, in basement-membranes of mu
osal epithelium, striated mus
le �bres, along 
ollagen bundles and elasti
 tissue,in a
ini of salivary glands, and in tooth roots and jaw bones (5, 11). Su
h mer
ury in
luding thatin the 
ommonly formed amalgam tattoos moves to other parts of the body over time in signi�
antamounts and more rapidly than the other metals. Ma
rophages remove mer
ury by phago
ytosisand the mer
ury moves to other parts of the body through the blood and along nerves (5). Mostdentists are not aware of the main sour
e of amalgam tattoos, oral galvanism, where ele
tri
 
urrents
aused by mixed metals in the mouth take the metals into the gums and oral mu
osa, a

umulat-ing at the base of teeth with large �llings or metal 
rowns over amalgam base (1-5). Su
h metalsare do
umented to 
ause lo
al and systemi
 lesions and health e�e
ts, whi
h usually re
over afterremoval of the amalgam tattoo by surgery (5fghi). The high levels of a

umulated mer
ury also aredispersed to other parts of the body.Amalgam �llings produ
e ele
tri
al 
urrents whi
h in
rease mer
ury vapor release and may haveother harmful e�e
ts (1-14, 38). These 
urrents are measured in mi
ro amps, with some measuredat over 5 mi
ro amps. A 
lini
 with 
onsiderable experien
e dealing with problems of oral galvanism1



found that 
urrents over 5 mi
roamps usually 
ause signi�
ant health problems su
h as heada
hes,migraines, dizzyness, nausea, et
. whi
h was eliminated when amalgam �llings were repla
ed.. The
entral nervous system operates on signals in the range of nano-amps, whi
h is 1000 times less than ami
ro amp (38). The metals also have ele
tri
al potentials whi
h 
an be measured in millivolts (mV).One 
lini
al study determined that ele
tri
al potential di�eren
es of over 50 mV were pathologi
al(9b), 
ausing galvanism, leukoplakia, oral li
hen planus, or toxi
 or allergi
 rea
tions to restorations(9a, 1-8). In most subje
ts with amalgam �llings, potential di�eren
es of more than 50 mV arepresent between restorations (9a), with potentials ranging from -417 mV to +150 mV. Negativepotentials may be more pathologi
al than positive ones. The average potential for metal 
rowns andbridges was 154 mV and for bra
e bra
kets was 71 mV (9a).Negatively 
harged �llings or 
rowns push ele
trons into the oral 
avity sin
e saliva is a goodele
trolyte and 
ause higher mer
ury vapor losses (11, 1-6). Patients with autoimmune 
onditionslike MS, or epilepsy, depression, et
. are often found to have a lot of high negative 
urrent �llings (11).The Huggins total dental revision (TDR) proto
ol 
alls for teeth with the highest negative 
harge tobe repla
ed �rst (11). Other proto
ols for amalgam removal are available from international dentalasso
iations like IAOMT (45) and mer
ury poisoned patients organizations like DAMS (46). Forthese reasons it is important that no new gold dental work be pla
ed in the mouth until at least 6months after repla
ement.Some studies have also found persons with 
hroni
 exposure to ele
tromagneti
 �elds (EMF),mi
rowaves, or MRIs to have higher levels of mer
ury exposure and ex
retion (33
, 38, 48). The postMRI saliva mer
ury levels for a sample of patients was on average 31% higher after MRI than before(48). Su
h �elds are known to indu
e 
urrent in metals and would in
rease the e�e
ts of galvanism.EMF is also do
umented in animal and human studies to 
ause 
ellular 
al
ium e�ux and a�e
t
al
ium homeostasis (39, 40), whi
h may be a fa
tor in the redu
tion of melatonin levels 
aused byEMF exposure in animal and human studies (40, 41). In studies on 
hi
ks this had signi�
ant adversee�e
ts on viability of embryos and 
hi
ks. Melatonin is known to be prote
tive against mer
ury andfree radi
al a
tivity, as well as regulating the 
ir
adian rhythm 
y
le and sleep 
y
le. EMF exposurelowers melatonin produ
tion and disrupts the sleep 
y
le (41). Sin
e mer
ury is known to havesome of these same e�e
ts and EMF exposure in
reases mer
ury exposure in those with amalgam,it is not 
lear in humans the relative role of the 
ausality me
hanisms. O

upational exposure tohigher levels of EMF have also been found in many studies to result in mu
h higher risk of 
hroni
degenerative neurologi
al 
onditions su
h as ALS (42), Alzheimer's Disease (43, 33
), as well asLeukemia and Can
er (44, 47, 33
). Pooled analysis of 3,247 
ases of 
hildhood leukemia in Europe,North Ameri
a and New Zealand published last year found in
reased rate of leukemia in those withhigh EMF exposures, over 4 mi
rogauss (47a). Studies in UK found that one in 200 British 
hildrenare exposed to high levels of ele
tromagneti
 radiation in the home and that this 
ould be doublingtheir risk of leukaemia (47). Sin
e EMF 
auses in
reased mer
ury exposure in those with amalgam,and mer
ury is also known to 
ause these 
onditions, again it is not 
lear the relative importan
e ofthe fa
tors sin
e the studies were not 
ontrolled for mer
ury levels or number of amalgam �llings.Studies have shown that mer
ury in the gums su
h as from root 
aps for root 
analed teethor \amalgam tattoos" result in 
hroni
 in
ammation, in addition to migration to other parts ofthe body (5, 10, 15). Mer
ury, tin, and silver from amalgam �llings 
an be seen in the tissuesas amalgam \tattoos", whi
h have been found to a

umulate in the oral mu
osa as granules along
ollagen bundles, blood vessels, nerve sheaths, elasti
 �bers, membranes, striated mus
le �bers,and a
ini of minor salivary glands (5, 10). Dark granules are also present intra
ellularly withinma
rophasges, multinu
leated giant 
ells, endothelial 
ells, and �broblasts. There is in most 
ases
hroni
 in
ammatory response or ma
rophagi
 rea
tion the the metals (5, 30), usually in the form ofa foreign body granuloma with multinu
leated giant 
ells of the foreign body and Langhans types.Mer
ury levels are often over 1000 ppm near a gold 
ap on an amalgam �lling due to higher 
urrentswhen gold is in 
onta
t with amalgam (8, 9
, 11, 12, 13). Similar levels as high as 5000 ppm2



have been found by German oral surgeons in jaw bone under large �llings or gold 
rowns (37).These levels are among the highest levels ever measured in tissues of living organisms, ex
eedingthe highest levels found in 
hroni
ally exposed 
hloralkali workers, those who died in Minamata,or animals that died from mer
ury poisoning (29). The FDA A
tion Level for mer
ury in �sh orfood is 1 ppm. Warnings are given at 0.5 ppm, and the EPA health 
riterion level is 0.3 ppm.Some of the oral e�e
ts of mer
ury that have been do
umented in
lude gingivitis, oral lesions, painand dis
omfort, burning mouth, \metal mouth", 
hroni
 in
ammatory response, leukoplakia, li
henplanus, autoimmune response, oral 
an
er, trigeminal neuralgia, allergi
 rea
tions, et
.(4, 5, 9a, 11,15, 19, 22, 23, 25, 26, 30-35)The 
omponent mix in amalgams has also been found to be an important fa
tor in mer
uryvapor emissions. The level of mer
ury and 
opper released from high 
opper amalgam is as mu
has 50 times that of low 
opper amalgams (16). Studies have 
onsistently found modern high 
oppernon gamma-two amalgams have greater release of mer
ury vapor than 
onventional silver amalgams(17-21). While the non gamma-two amalgams were developed to be less 
orrosive and less proneto marginal fra
tures than 
onventional silver amalgams, they have been found to be unstable ina di�erent me
hanism when subje
ted to wear/polishing/ 
hewing/brushing: they form droplets ofmer
ury on the surfa
e of the amalgams (3, 23, 24). This has been found to be a fa
tor in themu
h higher release of mer
ury vapor by the modern non gamma-two amalgams. Re
ent studieshave 
on
luded that be
ause of the high mer
ury release levels of modern amalgams, mer
ury levelshigher than Government health guidelines are being transferred to the lungs, blood, brain, CNS,kidneys, liver, et
. of large numbers of people with amalgam �llings and widespread neurologi
al,immune system, and endo
rine system e�e
ts are o

uring (25, 26, 27, 28).Dental amalgam �llings have been do
umented by medi
al lab tests and Government agen
ies tobe the largest sour
e1 of mer
ury in most people who have amalgam �llings (49). Amalgam �llings areoften also the largest sour
e of organi
 mer
ury in people who have amalgam �llings, sin
e ba
teriain the mouth and intestines 
onverts other forms of mer
ury to methyl mer
ury (31
, 49). A 2009study found that inorgani
 mer
ury levels in people have been in
reasing rapidly in re
ent years(50b). It used data from the U.S. Centers for Disease Control and Prevention's National HealthNutrition Examination Survey (NHANES) �nding that while inorgani
 mer
ury was dete
ted in theblood of 2 per
ent of women aged 18 to 49 in the 1999-2000 NHANES survey, that level rose to 30per
ent of women by 2005-2006. Surveys in all states using hair tests have found dangerous levels ofmer
ury in an average of 22% of the population, with over 30% in some states like Florida and NewYork (50
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