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All dental amalgams, often called “silver fillings,” contain approximately 50% mercury.  A World Health Organization (WHO) 
report warned of mercury:  “It may cause harmful effects to the nervous, digestive, respiratory, immune systems and to the 

kidneys, besides causing lung damage…Recent studies suggest that mercury may have no threshold below which some adverse 

effects do not occur” (WHO, 2005).  Properly diagnosing “adverse health effects” related to dental mercury amalgam fillings is 
impeded by the intricate list of potential responses to the elemental form of the substance, which include over 250 specific 

symptoms (Rice et al., 2014).  The table below is a brief listing of some of the symptoms most commonly associated with 

inhalation of elemental mercury vapors (which is the same type of mercury continually emitted from dental amalgam fillings): 
 

Acrodynia or similar symptoms such as 

emotional instability, loss of appetite, 

general weakness, and skin changes 

(Magos and Clarkson, 2006) 

Anorexia (Bernhoft, 2011) Cardiovascular problems/ 

labile pulse [frequent changes in heart 

rate]/tachycardia [abnormally rapid 

heartbeat] (Klassen, 2008) 

Cognitive/neurological 
impairments/memory loss/decrease in 

mental function/difficulties with verbal 
and visual processing (Echeverria et al., 

1998; Clarkson and Magos, 2006; 

Magos and Clarkson, 2006; Syversen 

and Kaur, 2012; USEPA, 2016) 

Delusions/delirium/hallucination 
(Bernhoft, 2011; Syversen and Kaur, 

2012) 

Dermatological conditions/ 

dermographism [skin condition 

characterized by raised red 
marks]/dermatitis (Bernhoft, 2011; 

Klassen, 2008) 

Endocrine disruption/enlargement of 

thyroid (Bernhoft, 2011; Klassen, 2008) 

Erethism [symptoms such as 

irritability, abnormal responses to 

stimulation, and emotional instability] 
(Bernhoft, 2011; Clarkson et al., 2003; 

Clarkson and Magos, 2006; Magos 

and Clarkson, 2006) 

Fatigue (Bernhoft, 2011; Echeverria et 

al., 1998) 

Headaches (USEPA, 2016) Hearing loss (Rothwell and Boyd, 
2008) 

Immune system impairments  
(Bernhoft, 2011; Clarkson and Magos, 

2006) 

Insomnia (USEPA, 2016) Nerve response changes/peripheral 

neuropathy/decreased coordination/ 
decreased motor function/ 

polyneuropathy/neuromuscular 

changes such as weakness, muscle 
atrophy, and twitching (Bernhoft, 

2012; Clarkson et al., 2003; Clarkson 

and Magos, 2006; Echeverria et al., 
1998; USEPA, 2016) 

Oral manifestations/ 

gingivitis/metallic taste/oral lichenoid 
lesions/stomatitis/salivation (Bernhoft, 

2011; Camisa et al., 1999; Clarkson et 

al., 2003; Clarkson and Magos, 2006; 
Klassen, 2008; Magos and Clarkson, 

2006) 
 

Psychological issues/mood changes 

related to anger, depression, excitability, 

irritability, mood swings, and 
nervousness (Echeverria et al., 1998; 

Klassen, 2008; Magos and Clarkson, 

2006; USEPA, 2016) 

Renal [kidney] problems/ 

proteinuria/nephrotic syndrome 

(Bernhoft, 2011; Clarkson et al., 2003; 
Clarkson and Magos, 2006; Klassen, 

2008; USEPA, 2016; Syversen and 

Kaur, 2012) 

Respiratory problems/ 

bronchial irritation/bronchitis/cough/ 

dyspnea [breathing difficulties]/ 
pneumonitis/respiratory failure 

(Bernhoft, 2011; Clarkson et al., 2003; 

Echeverria et al., 1998; Klassen, 2008; 
Magos and Clarkson, 2006; Syversen 

and Kaur, 2012; USEPA, 2016) 

Shyness [excessive shyness]/social 

withdrawal (Magos and Clarkson, 2006; 
USEPA, 2016) 

Tremors/mercurial tremors/ intention 

tremors (Bernhoft, 2011; Clarkson and 
Magos, 2006; Klassen, 2008; USEPA, 

2016; Syversen and Kaur, 2012) 

Weight loss (Bernhoft, 2011) 

 



 

 

One reason for the wide-range of symptoms is that mercury taken into the body can accumulate in virtually any organ.  In relation 

to dental amalgam fillings, the World Health Organization (WHO) has stated: “Dental amalgam constitutes a potentially 

significant source of exposure to elemental mercury, with estimates of daily intake from amalgam restorations ranging from 1 to 

27 μg/day” (Risher, 2003).  Research has shown that this results in 67 million Americans aged two years and older exceeding the 
intake of mercury vapor considered “safe” by the U.S. EPA due to the presence of dental mercury amalgam fillings [or over 122 

million Americans exceeding the intake of mercury vapor considered “safe” by the California EPA due to their dental mercury 

amalgam fillings] (Richardson et al., 2011).   
 

An estimated 80% of this mercury vapor is absorbed by the lungs and passed to the rest of the body (Lorscheider et al., 1995), 

particularly the brain, kidney, liver, lung, and gastrointestinal tract (Health Canada, 1996).  The half life of metallic mercury varies 

depending on the organ where the mercury was deposited and the state of oxidation (Bernhoft 2011).  For example, the half lives 
of mercury in the whole-body and kidney regions have been estimated at 58 days (Clarkson and Magos, 2006), whereas mercury 

deposited in the brain can have a half life of up to several decades (Rooney, 2014).   
 

Furthermore, mercury vapor taken into the body binds to sulfhydryl groups of protein and to sulfur-containing amino acids 

throughout the body (Bernhoft, 2011).  Mercury vapor, which is lipid soluble, can cross the blood-brain barrier with ease and is 

converted into inorganic mercury in the cells by catalase oxidation (Lorscheider et al., 1995).  This inorganic mercury is 

eventually bound to glutathione and protein cysteine groups (Lorscheider et al., 1995). 
 

Toxic effects of this mercury exposure vary by individual, and one or a combination of symptoms can be present and can change 

over time. An array of co-existing factors influence this personalized reaction to dental mercury including the presence of other 
health conditions, the number of amalgam fillings in the mouth, gender, genetic predisposition, dental plaque, selenium levels, 

exposure to lead, consumption of milk or alcohol, methylmercury levels from fish consumption, and the potential for mercury 

from dental amalgam fillings to be transformed into methylmercury within the human body (Kall et al., 2016a; Kall et al., 2016b). 
 

In addition to the fact that individual response to mercury varies, the effects of these exposures are even more insidious because it 

can take many years for symptoms to manifest themselves, and previous exposures, especially if they are relatively low-level and 

chronic (as is often the case from mercury amalgam fillings), might not be associated with the delayed onset of symptoms.  The 
concept of a delayed reaction after a chemical exposure is supported by the Occupational Safety and Health Administration 

(OSHA)’s requirement that employers keep a record of incidences with toxic substances on-site for three decades in part because 

“[m]any chronic diseases are characterized by long latency periods of 20-30 years or longer” (OSHA, 1994). 

 

Bernhoft, R. A. (2011). Mercury toxicity and treatment: a review of the literature. Journal of Environmental and Public Health, 2012. 

Camisa, C., Taylor, J. S., Bernat Jr, J. R., & Helm, T. N. (1999). Contact hypersensitivity to mercury in amalgam restorations may mimic oral lichen planus. Cutis, 63(3), 189-192. 

Clarkson, T. W., Magos, L., & Myers, G. J. (2003). The toxicology of mercury—current exposures and clinical manifestations. New England Journal of Medicine, 349(18), 1731-1737. 

Clarkson, T.W. and Magos, L. (2006). The toxicology of mercury and its chemical compounds. Critical Reviews in Toxicology, 36(8), 609-662. 

Echeverria, D., Aposhian, H. V., Woods, J. S., Heyer, N. J., Aposhian, M. M., Bittner, A. C., Mahurin, R.K. & Cianciola, M. (1998). Neurobehavioral effects from exposure to dental amalgam Hgo: new  

     distinctions between recent exposure and Hg body burden. The FASEB Journal, 12(11), 971-980. 

Health Canada.  (1996). The Safety of Dental Amalgam. Retrieved from Health Canada Web site http://www.hc-sc.gc.ca/dhp-mps/alt_formats/hpfb-dgpsa/pdf/md-im/dent_amalgam-eng.pdf  

Kall, J., Robertson, K., Sukel, P., Just, A. (2016a). International Academy of Oral Medicine and Toxicology (IAOMT) Position Statement against Dental Mercury Amalgam Fillings for Medical and Dental 

     Practitioners, Dental Students, Dental Patients, and Policy Makers. ChampionsGate, FL: IAOMT. 

Kall, J., Just, A., Aschner, M.  (2016b). What is the risk? Dental amalgam, mercury exposure, and human health risks throughout the lifespan (Chapter 7).  Epigenetics, the Environment, and Children’s 

     Health across Lifespans. David J. Hollar, ed. Switzerland: Springer International Publishing, 159-206. 

Klassen CD, editor.  (2008). Casarette & Doull’s Toxicology (7th Edition). New York: McGraw-Hill Medical, 949. 

Lorscheider, F. L., Vimy, M. J., & Summers, A. O. (1995). Mercury exposure from" silver" tooth fillings: emerging evidence questions a traditional dental paradigm. The FASEB Journal, 9(7), 504-508. 

Magos, L., & Clarkson, T. W. (2006). Overview of the clinical toxicity of mercury. Annals of Clinical Biochemistry, 43(4), 257-268. 

Rice, K. M., Walker, E. M., Wu, M., Gillette, C., & Blough, E. R. (2014). Environmental mercury and its toxic effects. Journal of Preventive Medicine and Public Health, 47(2), 74-83. 

Richardson, G. M., Wilson, R., Allard, D., Purtill, C., Douma, S., & Graviere, J. (2011). Mercury exposure and risks from dental amalgam in the US population, post-2000. Science of the Total 

     Environment, 409(20), 4257-4268. 

Risher JF.  (2003). Elemental mercury and inorganic mercury compounds: human health aspects. Concise International Chemical Assessment Document 50.  Geneva, Switzerland: Published under the joint  

     sponsorship of the United Nations Environment Programme, the International Labour Organization, and the World Health Organization.   

Rooney, J. P. (2014). The retention time of inorganic mercury in the brain—A systematic review of the evidence. Toxicology and Applied Pharmacology, 274(3), 425-435. 

Rothwell, J. A., & Boyd, P. J. (2008). Amalgam dental fillings and hearing loss. International Journal of Audiology, 47(12), 770-776. 

Syversen, T., & Kaur, P. (2012). The toxicology of mercury and its compounds. Journal of Trace Elements in Medicine and Biology, 26(4), 215-226. 

United States Department of Labor, Occupational Safety and Health Administration (OSHA).  (02/09/1994).  Hazard Communication.  Publication Type: Final Rules; Fed Register #: 59:6126-6184; 

     Standard Number: 1910.1200; 1915.1200; 1917.28; 1918.90; 1926.59. 

United States Environmental Protection Agency (USEPA). (Last updated January 15, 2016).  Health effects of exposure to mercury: elemental (metallic) mercury effects. Retrieved from 

     https://www.epa.gov/mercury/health-effects-exposures-mercury#metallic  

World Health Organization. (2005). Mercury in Health Care: Policy Paper.  Geneva, Switzerland: Department of Protection of the Human Environment Water, Sanitation and Health. 
 

       For more detailed information about dental mercury, download the IAOMT’s 

“Comprehensive Review of Dental Mercury” by scanning the code to the left or visiting 

                      https://iaomt.org/wp-content/uploads/Comprehensive-Review-Dental-Mercury.pdf  

The goal of the IAOMT is to promote a global network of independent national and regional organizations that communicate 

and share the basic principles of science-based biological dentistry with each other, our communities, and the world. 
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