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ARTICLE INFO ABSTRACT

Article history: Autoimmune diseases result from an interplay of genetic predisposition and factors which stimulate the onset of
Received 8 August 2016 disease. Mercury (Hg), a well-established toxicant, is an environmental factor reported to be linked with autoim-
Accepted 13 August 2016 munity. Hg exists in several chemical forms and is encountered by humans in dental amalgams, certain vaccines,

Available online 23 September 2016 occupational exposure, atmospheric pollution and seafood. Several studies have investigated the effect of the var-

ious forms of Hg, including elemental (Hg®), inorganic (iHg) and organic mercury (oHg) and their association
Organic mercury with autoimmunity. In vitro studies using peripheral blood mononuclear cells (PBMC) from healthy participants
Inorganic mercury have shown that methylmercury (MeHg) causes cell death at lower concentrations than iHg albeit exposure to
Autoimmune iHg results in a more enhanced pro-inflammatory profile in comparison to MeHg. In vivo research utilising mu-
Lupus rine models susceptible to the development of metal-induced autoimmunity report that exposure to iHg results
in a lupus-like syndrome, whilst mice exposed to MeHg develop autoimmunity without the formation of immune
complexes. Furthermore, lower concentrations of IgE are detected in MeHg-treated animals in comparison with
those treated with iHg. It appears that, oHg has a negative impact on animal models with existing autoimmunity.
The research conducted on humans in this area is diverse in study design and the results are conflicting. There is
currently no evidence to implicate a role for Hg® exposure from dental amalgams in the development or perpet-
uation of autoimmune disease, apart from some suggestion of individual sensitivity. Several studies have consis-
tently shown a positive correlation between iHg exposure and serum autoantibody concentrations in gold
miners, although the clinical impact of iHg remains unknown. Furthermore, a limited number of studies have re-
ported individuals with autoimmune disease have higher concentrations of blood Hg compared to healthy con-
trols. In summary, it appears that iHg perpetuates markers of autoimmunity to a greater extent than oHg, albeit
the impact on clinical outcomes in humans is yet to be elucidated.

Keywords:

© 2016 Elsevier B.V. All rights reserved.

Contents
1. Introduction . . . . . . oL e e e e e e e e e e e e 73
Methods . . . . . . e e e e e 73
2.1, Inclusionand exclusion . . . ... e e e e e e e e 73
22, Results . . . . L e e e e e 73
3. Humanexposure to HE . . . . . . . . . L e e e e e e e e e e e e e e e e e e e 73
4, A summary of in vitro research investigating the role of iHg and oHg in autoimmunity . . . . . . . . . . . . . . ... Lo 74
5. Anintroduction to the research conducted on animal models investigating the role of Hg in autoimmunity . . . . . . . . . .. . ... .. 74
5.1. HgCl exposure inanimalmodels . . . . . . . . . . . L L e e e e e e e e e e e e 74
52. Hglexposureinanimalmodels . . . . . . . . . .. ... e 75

* Corresponding author at: School of Biomedical Sciences, Ulster University, Northern Ireland Centre for Food and Health (NICHE), Coleraine campus, Cromore Road, Coleraine, Co.
Londonderry, Northern Ireland, BT52 1SA.
E-mail addresses: crowe-w@email.ulster.ac.uk (W. Crowe), pj.allsopp@ulster.ac.uk (PJ. Allsopp), gene_watson@urmc.rochester.edu (G.E. Watson), pj.magee@ulster.ac.uk (P.J. Magee),
jj-strain@ulster.ac.uk (JJ. Strain), oswald17727@hotmail.com (D,J. Armstrong), elizabeth.ball@belfasttrust.hscni.net (E. Ball), em.mcsorley@ulster.ac.uk (E.M. McSorley).

http://dx.doi.org/10.1016/j.autrev.2016.09.020
1568-9972/© 2016 Elsevier B.V. All rights reserved.

Downloaded from ClinicalKey.com at University at Buffalo The State University of New Y ork December 20, 2016.
For personal use only. No other uses without permission. Copyright ©2016. Elsevier Inc. All rights reserved.


http://crossmark.crossref.org/dialog/?doi=10.1016/j.autrev.2016.09.020&domain=pdf
http://dx.doi.org/10.1016/j.autrev.2016.09.020
mailto:em.mcsorley@ulster.ac.uk
http://dx.doi.org/10.1016/j.autrev.2016.09.020
http://www.sciencedirect.com/science/journal/15689972
www.elsevier.com/locate/autrev

	Mercury as an environmental stimulus in the development of autoimmunity – A systematic review
	1. Introduction
	2. Methods
	2.1. Inclusion and exclusion
	2.2. Results

	3. Human exposure to Hg
	4. A summary of in vitro research investigating the role of iHg and oHg in autoimmunity
	5. An introduction to the research conducted on animal models investigating the role of Hg in autoimmunity
	5.1. HgCl2 exposure in animal models
	5.2. Hg0 exposure in animal models
	5.3. MeHg exposure in animal models
	5.4. EtHg exposure in animal models

	6. An introduction to the research conducted on human participants investigating the role of Hg in autoimmunity
	6.1. Hg0 exposure
	6.2. IHg exposure
	6.3. OHg exposure

	7. Summary
	Take-home messages
	Appendix A. Supplementary data
	References




