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3. TITLE:  
The Molecular Basis for Mercury Toxicity
4. BRIEF ABSTRACT (Please limit to 300 words/2000 characters):   

The high toxicity of mercury compounds is well known, but the mechanisms of toxicity remain largely obscure. Human exposure to mercury comes from many sources, including predatory marine fish and from vaccines, where Thimerosal (ethylmercurithiosalicylate), a commonly-added fungicide and bactericide, has been implicated in autism and Asperger’s syndrome. The nature and development of the toxic effects are critically dependent upon the chemical form of the mercury, but very little is known about the chemical fate of the metal after it has been ingested. One major reason for this is a lack of good in situ probes for mercury. X-ray absorption spectroscopy can provide information on the chemical environment of metals and metalloids in situ. We propose to apply Hg L-edge XAS to develop an understanding of the chemical toxicology of mercury in rats, as a model for human exposure. 


The ultimate goal of this work is to provide the chemical basis for effective chelation therapy treatment of mercury poisoning in humans. Current mercury chelation therapy drugs are not very effective. A striking illustration of their inadequacy is provided by the tragic case of a chemist at Dartmouth College, who was accidentally exposed to a small quantity of dimethylmercury and died ten months later despite intensive chelation therapy. The drugs currently used for mercury chelation therapy – dimercapto propanesulfonic acid, and dimercapto succinic acid – have their origins in antidotes for arsenic war agents such as Lewisite.  While mercury is well known for its affinity for thiols, these viscinal dithiols are poorly suited as ligands for Hg due to their inability to coordinate the metal linearly. A knowledge of the chemical forms of mercury in tissues is an essential prerequisite for chelation therapy design, and we plan to use the information obtained from XAS, together with computational chemistry, to this end.
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6. POTENTIAL SAFETY CONCERNS OR HAZARDS 
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No hazardous substances, equipment, or procedure will be brought to SSRL as part of this proposed experiment.

If you do NOT check the box above, list below all potential safety hazards including toxic, radioactive, reactive, and flammable materials; biohazards; infectious agents; or hazardous procedures or equipment. Additionally, provide detailed safety procedures in proposal text. 
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10. INAPPROPRIATE PROPOSAL REVIEWER: (List scientists whom for reasons of conflict of interest should not review this proposal.)
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11. EXPERIMENTAL STATIONS REQUIRED: 

(If two stations required, list both under first choice.)

	First Choice(s)
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	9-3, 7-3
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	1st  6 months
	30
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13. FOR EXPERIMENTS ON UHV BEAM LINES, list all samples you expect to insert into the vacuum system and any 

construction materials and components not generally considered UHV materials or components.  Provide details in proposal. 

Not applicable.

14. SSRL EQUIPMENT OR MATERIALS REQUIRED:  

Si(220) monochromator, 30-element Ge detector, liquid helium cryostat, motorized rail.

15. HAS A PROPOSAL COVERING THIS RESEARCH been submitted to other synchrotron radiation facilities?  If so, which? Are there particular capabilities of SSRL that are required for portions of this research? 

A proposal has NOT been submitted to another synchrotron radiation facility.
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