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Question 1:  Are mercury releases caused by the use 
of dental amalgam a risk to the environment? The 
fate of mercury released from dental clinics as well 
as the fate of mercury released to air, water and soil 
from fillings placed in patients should be taken into 
account 
SCHER noticed that nowadays dental amalgams may represent one of the 
major intentional uses of mercury. A mass balance of mercury emissions, in 
air, water and soil, from dental amalgam has been proposed by Bio 
Intelligence Service (2012). This type of mass balance contributes to the 
understanding of the magnitude and sources of mercury contamination 
caused by dental applications. However, it does not enable to quantitatively 
assess the risks of Hg in amalgam, particularly if one considers that a non-
negligible risk from mercury in dental amalgam is likely to occur only at a 
local scale, close to relevant emission sites. For the soil and air 
compartment SCHER concluded that a quantitative Predicted Environmental 
Concentration (PEC) cannot be estimated and an assessment of local risk is 
not possible at the moment. Only for the aquatic environment a more 
quantitative assessment is considered possible. Exposure in surface water 
has been calculated considering three possible scenarios (worst, average and 
best case). The PECs calculated in the three hypotheses have been compared 
with the Water Framework Directive Environmental Quality Standards 
(Annual Average EQS and Maximum Allowable Concentration EQS) that have 
been set for mercury. The comparison shows that only in the worst scenario 
the PEC is above both AA and MAC EQS. 

The report is taking the emission of methylmercury from dental 
practice(Point 3.2.2.4.) into acount which is not further specified. 
Oral methylation can take place by sulfat reducing bacteria like 
Desulfomicrobium or Desulfobacter in subgingival dental plaque.[1] These 
genera are also the predominant sulfate-reducing bacteria in the human 
large intestine.[2] 
In correlation with elevated concentration of total mercury in stimulated 
saliva[3], which  was studied in individuals with multiple dental amalgam 
fillings, humans, especially in populated areas, could be a significant source 
of mercury pollution. Even more, if there would be an increase of sulfate-
reducing bacteria by persistance or mutation which could have effects on 



the methylation rate. 
Since the only reference in the report dates from 2003, I would claim for 
further analysis of this aspect and to take this comment into consideration. 
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Question 2: Is it scientifically justified to conclude 
that mercury in dental amalgam could cause serious 
effects on human health due to mercury releases 
into the environment? 
Mercury coming from dental amalgam as well as from many other sources, 
ubiquitously distributed in the environment, can be taken up by the general 
human population via food, water and air. Regarding the contribution of 
environmental mercury coming from dental amalgam use, it can be 
concluded that emissions of Hg to soil are not considered as a concern 
regarding human health. Regarding inhalation, amalgam use will also make 
only a limited contribution to the overall human inhalation exposure. The 
contribution of amalgam use to the concentrations of methyl mercury found 
in fish is not known and consequently no clear conclusion on possible health 
risks is possible. However SCHER estimated three scenarios in fish based on 
five hypothetical values for the methylation rate of mercury. SCHER also 
noted that all additional sources which add to the methyl mercury burden in 
humans may increase the number of people at risk, thus respecting the more 
conservative WFD threshold would contribute to the prevention of human 
health effects. 

 

The use of mercury must be considered not only against the background of 
it's elevated toxicity in the methylated form but also in interaction with 
other toxic elements like lead or cadmium. The inter-individual ability to 
eliminate methylmercury from the body, and the genetic predisposition to 
effects of mercury have another effect on the risk of mercury-induced 
disease,too.(WHO2010) 
Recent studies about low-level intoxications with mercury proof long-term 
developmental delays (loss of IQ) in unborn and young children. Other toxic 



effects include alteration of sensory functions, motor coordination, memory 
and attention. Mercury has been linked to diseases like myocardial 
infarction, heart rate variability, blood pressure, attention-
deficit/hyperactivity disorder, amyotrophic lateral sclerosis, autism and 
Parkinson's disease.[1-9] 
 
 
 
These serious health effects should be taken into consideration regarding the 
ongoing increase of Hg and MeHg levels in the environment and fish. Mercury 
is a chemical of global concern owing to its long-range atmospheric 
transport, its persistence in the environment once anthropogenically 
introduced, its ability to bioaccumulate in ecosystems and its significant 
negative effects on human health.(Minamata Konvention) It is never removed 
from the environment; it is just moved to other locations and eventually 
buried under soils and sediments. Due to anthropogenical impact the 
mercury level in surface water has tripled during the past century and the 
MeHg concentration in historical archives, such as marine bird feathers, 
increased of a factor of 4 for the North Atlantic during that time, supporting 
the assertion of a first order relationship between the pools of available 
inorganic Hg and MeHg formed in the upper ocean.[10,11] It has been 
predicted that the concentration of Hg in North Pacific intermediate waters 
will double by the year 2050, relative to 1995, assuming actual atmospheric 
Hg deposition rates[12] and according to a recent study, warmer sea surface 
temperatures could result in greater bioaccumulation of MeHg in fish, and 
consequently, increased human exposure. [13] 
The Report quotes a recent study about mercury concentration in hair from 
mother and children which are generally below the EFSA derived TWI but not 
below the limit derived by US EPA. Another study (Table 4) exclusively 
analyses the estimated transformation of the mercury-emission of dentists 
into the environment to MeHg in fish and shows that in a worst case scenario 
the limits by the US EPA and EU could be exceeded.  
This demonstrates that the contemporary exposure of MeHg is already 
elevated and that there is a close relation between the emission of Hg and 
the exposure to MeHg by the consumption of fish even if the dental emission 
is only a relatively small contribution to the total anthropogenic emission. 
From my point of view these alarming circumstances and their in fact 
existing health effects should not only lead to a more conservative threshold 
(WFD) but to protect the human health and the environment from 
anthropogenic emissions and releases of mercury and mercury compounds by 
an unconditionally phase out of dental amalgam. 
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